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Sir: 



In response to the Requirement for Information mailed November 24, 2003, applicant 
provides the following information. 

On November 9, 2001, applicant mailed a Response to Petition to Institute Public Use 
Proceeding Pursuant to 37 C.F.R. 1.292 and Public Protest Pursuant to 37 C.F.R. 1.291 
(hereinafter the "Response") (22 pages). Another copy of this Response is attached hereto. 

Applicant also intended to attach to the Response Exhibits 1-16 ( 108 pages), a copy of 
Accuscan, Inc. v. Xerox Corporation 2001 U.S. App. LEXIS 1 1 534 decision (7 pages), a 
certificate of service (1 page), and a request for extension of time (1 page). Applicant believes 
that these additional exhibits and other documents were also mailed to the U.S. Patent and 
Trademark Office (hereinafter the "Office") with the Response. In the event, however, that any 
of these numerically designated exhibits or other documents did not reach the Office, another 




copy of each of these Exhibits 1-16 and the other documents are also attached hereto. A copy of 
the return receipt post card (1 page) for the original Response is also attached. 

In the Response, applicant also referred to a number of the exhibits to the Petition to 
Institute Public Use Proceeding Pursuant to 37 C.F.R. 1 .292 (hereinafter the "Petition") on pages 
1 1-12 of the Response. These exhibits were Exhibits B, E, F, and G of the Petition, On the last 
line of page 1 of the Response, applicant requests that the word "numerical" be changed to 
"letter" so that the sentence bridging pages land 2 of the Response should read as follows: 
"References to letter exhibits herein should be understood to mean the exhibits attached to the 
Petition under 37 C.F.R. 1.292." Applicant apologizes to the Office for any confiision caused by 
this previous misstatement, although it is pointed out that on page 1 1, line 15 of the Response it 
is stated that Exhibits B, E, F, and G were the Petitioner's exhibits. Although applicant does not 
believe that Exhibits B, E, F, and G were provided with the original Response since they had 
already been provided in the Petition, applicant now attaches a copy of these Exhibits B, E, F, 
and G (33 pages) for the convenience of the Office. 

To update the status of the Chemical Separation Technology v. United States litigation, 
applicant has provided the undersigned with the attached Order (1 page) which updates the 
current status of this litigation. (The undersigned again points out that he is not representing 
applicant in this litigation.) Another decision relevant to this litigation at 63 U.S.P.Q 2d 1 1 14 
(25 pages) is also attached. The last date of February 16, 2003 on the attached Order has been 
docketed, and another status update will be promptly provided to the Office thereafter. 

Applicant believes that the foregoing fiilly complies v^th the Requirement for 
Information. If any other matters are still believed to be at issue, the Office is urged to contact 
the undersigned. 
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Applicant continues his request that action on this application be suspended under 37 
C.F.R. 103(a) until the completion of the litigation. The reason for this request is that applicant 
is an independent inventor and has only limited resources to devote to this application. The cost 
of duplicating efforts which may ahready be underway in the litigation may be burdensome or 
may be a hardship for appUcant. 



ISRhodora Drive 
Amherst, NH 03031 
Telephone (603) 249-93 17 



This correspondence is being mailed by first class mail in an envelope addressed to 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on December 24, 2003. 



Respectfully submitted, 





Date 
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2003. 



Certificate of Service 

This correspondence is being served on the following by first class mail on December 24, 



Cameron Elliot 

Commercial Litigation Branch 
Civil Division 
Department of Justice 
Washington, D.C. 20530 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF : 

SANFORD M. STEVENSON : Art Unit 1724 

SERIAL NO.: 09/652,272 Examiner: P. Hruskoci 

FILED: September 17, 2001 : 

FOR: METHOD FOR REMOVING 
METAL COMPOUNDS FROM 
WASTE WATER 

Assistant Commissioner for Patents 
Washington, DC 20231 



RESPONSE TO PETITION TO INSTITUTE PUBLIC USE PROCEEDING 
PURSUANT TO 37 C.F.R. § 1.292 AND 
PUBLIC PROTEST PURSUANT TO 37 C.F.R. § 1 .291 

Introduction 

Petitioner alleges that it filed the instant petitions pursuant to 37 C.F.R. § §1 .292 
and 1 .291 . In fact. Petitioner failed to file these Petitions under 37 C.F.R. § § 1 .292 and 
1.291, because it was filed after the Notice of Allowance issued. Specifically, 37 C.F.R. 
§ §1.292 and 1.291. require that for such petitions to be considered, they must be filed 
"prior to the date the application was published or the mailing of a notice of allowance 
under 37 C.F.R. § 1 .31 1 , which ever occurs first." Accordingly, these Petitions should be 
dismissed as untimely. 

Even if the petition is not dismissed. as untimely, it should be dismissed for the 
following rer.soiis. 

Pefe.'-ences to numerical exhibits her&in should be M-darstood to mean the exhibits 



attached to the Petition under 37 C.F.R. § 1.292. 



Second Prong of Pfaff and Alleged Public Use 

The respondent herein, offers the following in response to the Petitioner's 
contentions. Notably, the basis of the Petitioner's contentions with respect to both the 
public use and on-sale bar lies with the reduction to practice of U.S. Patent No. 5,370,800 
(hereafter the "'800 Patent"). ['800 Patent, Ex. 1] The '800 Patent, includes as part of 
Claim 1 , the removal of copper. The present application, however, relates exclusively to 
the remioval of copper. Petitioner alleges that the evidence submitted supports a primae 
facia showing that the '800 Patent, and therefore the instant application, were reduced to 
practice for the removal of copper more than a year prior to the instant application, a 
continuation of the '800 Patent's application, filed on May 25, 1993. 

The instant Petitioner has been sued by the applicant and respondent herein in the 
Court of Federal Claims for infringement of the '800 Patent and another patent, U.S. Patent 
No. 4,749,497 to Kanzleiter, et al (hereafter the "'497 Patent"). [Ex. 13]. The evidence 
presented and made part of the record in a Markman hearing and validity trial establish that 
the invention claimed by the granted application belatedly attacked by petitioner was not 
reduced to practice for the removal of copper until August of 1992, less than a year prior 
to the instant application. Petitioner has not, and can not, produce any evidence to 
contradict this reality. Accordingly, the public use and on-sale bars which Petitioner urges 
invalidates the instant application, do not apply. 

The evidence adduced in the Court of Claims establishes that priorto July or August 
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of 1992, applicant had not removed copper from a waste stream utilizing the method 
disclosed in eitherthe '800 Patent orthe instant granted application. [Ex. 2, Trial. Tr. 435:7- 
440:12; Ex. 3] It is further established that Mr. Stevenson, the patentee, engaged in 
significant experimentation in July and August of 1992, in order to reduce to practice his 
process as to the removal of copper. Chemical Separation Technology, Inc., v. U.S., 
45 Fed. CI. 513 (1999); [Ex. 2,3] 

These facts contrast starkly vy^ith the Petitioner's representation that the Federal 
Court of Claims ruled that Mr. Stevenson's use was not experimental. The specific holding 
of the Federal Court of Claims is that the offer for sale was not an offer for an experimental 
process. The Court of Claims specifically held, however, that material issues of fact 
existed, precluding the entry of summary judgement, as to whether the invention was 
reduced to practice or remained experimental, prior to May 1993. Chemical Separation 
Technology, Inc., v. U.S., 45 Fed. CI. 51 3, Fn. 1 0 (1 999). Petitioner's interpretation to the 
contrary is clearly incorrect. The Court noted in its opinion that "it is unclear from the 
record how critical the polymer chemistry was to the success of the patented method and. 
if critical, when that chemistry was patentable." The Court further noted, "Moreover, a 
material dispute exists as to whether the work done by Mr. Stevenson in the weeks leading 
up to August 5, 1 992, was experimentation going to the core of the patent or merely fine 
tuning." On the basis of these holdings, the Court denied the instant Petitioner's Motion 
for Summary Judgement. 

In its opinion with respect to the '800 Patent, the Federal Court of Claims found the 
following facts to be established. 
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1. U.S. Patent No. 5,379,800 (the *800 Patent) was applied for on May 25, 
'1 993, and granted on December 6, 1 994; 

2. On April 14, 1992, CST made a formal offer of sale of a waste water 
treatment facility using the PIT System to Summitviile Consolidated Mining 
company (Summitviile), to remove copper from waste water produced at its 
gold mine in Summitviile, Colorado; 

3. The offer was accepted on April 24, 1 992, and a purchase order was signed 
by an agent of Summitviile on May 5, 1 992; 

4. Following installation of the PIT System at Summitviile, on August 31,1 992, 
Penny McPherson, the environmental manager at Summitviile Mine, wrote 
to the United States Depart of Natural Resources and the Colorado 
Department of Health and advised them that a number of different polymers 
were utilized, that some were not compatible, and that it took some time to 
find polymer that was compatible with the PIT System. 

C STv, U.S., 45 Fed. CI. 513 (1999) 

Petitioner misinterprets the court's findings and contends that the instant 
application, like the '800 Patent, was ready for patenting prior to the critical dates for the 
public use and on-sale bars. In essence, Petitioner's arguments are a house of cards 
founded upon a misunderstanding of the Court of Claims' holding with respect to the '800 
Patent. For this reason. Petitioner has utterly failed to set forth a prima facie showing of 
public use,, or application of the on-sale bar. 

Nothing in the prior art, prior commercial offer, or alleged public use shows that 
copper was removed such that the instant application was invalidated by such alleged prior 
art, public use or offer for sale. Instead, Petitioner attempts to confuse the issue by 
discussing non-ferrous metals and analogizing to copper. Petitioner has not, and cannot, 
point to any evidence which shows that copper, the metal of concern in the instant granted 
application, was removed prior to the critical date. Accordingly, Petitioner has failed to 
make out a prima facie showing that there was a public use, or sale of the invention 



claimed in the present application it attempts to attack. 

Indeed, Dr. Roth, Mr. Stevenson's trial expert, testified that prior to actually 
removing copper from a waste stream utilizing the method ultimately disclosed in the '800 
Patent, it would not have been predictable with confidence to one skilled in the art that the 
entire process, the complete invention, would work for copper. [Ex. 4. Trial Tr. Pg. 609: 1 1 - 
1 8] It was uncontradicted at trial that it would riot have been predictable with confidence 
to one skilled at the art that utilization of the method disclosed by the '800 Patent would 
adequately treat a waste stream whose primary constituent is copper. Dr. Roth testified 
upon cross examination: 

Q: Dr. Roth, in your opinion, prior to actually removing copper from a waste 
stream with the method and apparatus of the 800 Patent, one skilled in the 
art would not have been able to predict with confidence that the invention 
claimed in - inventions claimed in the 800 Patent would be able to remove 
copper. Is that right? 

A: That is correct. There was no - I found no evidence in the literature to 
support that it would. 

[Ex.4] 

Petitioner did not provide any evidence at trial to contradict this statement. Indeed, 
Petitioner attempted to discredit Dr. Roth by arguing that as a general matter, copper can 
be precipitated from a waste stream by mere adjustment of pH. However, Defendant fails 
to acknowledge that the '800 Patent, and the present application at issue, discloses more 
than the mere adjustment of pH. They also disclose oxidation and agitation, with the 
additional steps of flocculation accomplished with cationic and anionic polymers. Dr. 
Roth's testimony establishes that the '800 Patent, as claimed, was not reduced to practice 
until Mr. Stevenson had actually installed the PITS, and removed copper, which occurred 
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no earlier than July of 1 992, two full months after the critical date of May 25, 1 992. 

In order for a chemical process such as the method of the granted application at 
issue to be patentable, the inventor has to reduce the method to practice to achieve a 
sufficient degree of predictability to determine if the invention would work for its intended 
purpose. National Chemical Corp. v. Wrigiit, 458 F. Supp. 828, 839, 192 USPQ 95, 105 
(M.D. Fla. 1976), affd 584 F2d 714, 200 USPQ 257 (5''' Cir. 1978). 

The holding in Pfaffv. Wells Electronics, Inc., 525 U.S. , 142 L. Ed. 3d 261 , 1 1 9 

S. Ct. 304,48 USPQ 2d 1 641 (1 998) continues to recognize the experimental exception to 
the on sale bar to patentability. Pfaff, at 31 1 . 

As it would not have been predictable to one skilled in the art that copper, as a 
primary constitute of a waste stream, could be removed effectively by utilizing the method 
disclosed in the granted application, until Mr. Stevenson achieved that result in August of 
1992, his invention was not reduced to practice, and is therefore not invalid under the 
public use or on-sale bar. 

Accordingly, Petitioner has failed to offer any evidence that the method of the 
present application, was reduced to practice prior to May 25, 1992. 

It is also noted that Dr. Roth's opinion is corroborated by Power Engineers, a 
company that purchased CST and reviewed, under terms of confidentiality, the 
experimental process in use in Pennsylvania. In its technology review of the '497 Patent 
and related processes existing as of May 1990, which had only removed iron and minor 
amounts of manganese. Power acknowledged: 



6 



One area of concern is the fact that the existing operating systems have been 
used to remove only iron and manganese from waste streams. Although it is 
probable that removal of other heavy metals would occur, to determine actual 
removal efficiencies would require application of the CST systems to waste streams 
bearing other heavy metal constituents. 

[Ex. 4, p. 3] 

Further comments concerning the above are in Paragraph 7 of applicant's 
declaration [Ex. 1 6]. In particular, these comments may primarily apply to the '497 patent. 

It was not until July or August 1992 that the process to remove copper was reduced 
to practice. 

Prior to actually removing copper from a waste stream, the invention ultimately 
claimed in the present application was neither reduced to practice, nor ready for patenting. 
Because removal of copper using this process was not reasonably predictable, prior to 
actually removing copper, applicant could not have claimed the removal of copper because 
he could not have know if the process was enabled, and had utility, both of which are 
required for grant of a patent. In order for a chemical process such as the method of the 
'800 Patent to be patentable, the inventor has to reduce the method to practice to achieve 
a sufficient degree of predictability to determine if the invention would work for its intended 
purpose. National Chemical Corp. v. Wright, 458 F. Supp. 828, 839, 1 92 USPQ 95, 105 
(M.D. Fla. 1976), affd 584 F2d 714, 200 USPQ 257 (5ht Cir. 1978); see also In re 
Borkowski, 422 F.2d 904 (CCPA 1970) (a claim on an oxygenation process for 
hydrocarbons was held invalid. One major species of hydrocarbons had been tested and 
the results of that test were disclosed in the patent. Because, however, another major 
species of hydrocarbons was not tested as disclosed, the claim was held invalid for undue 



breadth.) 

"Obvious to try" has consistently been rejected as an appropriate test of 
obviousness. Uniroyal, Inc. v. Rudkin-Wiley Corp., 837 F2d 1044, 5USPQ 2d 1434 
(Fed. Cir. 1988) cert, denied . 488 U.S. 825 (1988). on remand . 13 USPQ 2d 1172 (D. 
Conn. 1989); In re Geiger, 815 F.2d 686, 2 USPQ 2d 1276 (Fed. Cir. 1987). N.V. Akzo 
V. E.I. DuPontde Nemours & Co., 810 F.2d 1 148 USPQ 2d 1704 (Fed. Cir. 1987); Novo 
IndustriAls v.Travenal Industries, Inc., 677 F.2d 1202, 215 USPQ 412 (7"^ Cir 1982); 
In re Dien, 371 F.2d886, 152 USPQ 550 (CCPA 1967). 

"Courts have long disfavored the argument that an infringed patent represented no 
advance over prior art. Obviousness must be established by consideration of the prior art, 
as well as the claimed invention as a whole. The reference must do more than suggest 
that an innovation 'ought to be tried,' or is obvious In hindsight; it must directly suggest the 
desirability of the new combination." Polaroid Corp. Eastman Kodak Co., 641 F. Supp 
828, 853, 288 USPQ 305, 324 (D. Mass. 1985) affd 789 F.2d 0J6. 229 561 (Fed. Cir. 
1986), certdenied, 479 U.S. 850 (1986). 

Accordingly, the '800 Patent and the present application, both of which claim copper 
removal, were not reduced to practice until July or August of 1 992, two months subsequent 
to the public use and on-sale bar date. 

Petitioner contends that the Keystone Plant, which only removed predominantly iron 
and minor amounts of manganese and aluminum from a waste stream, was successfully 
used prior to the critical date, and therefore, amounts to a reduction to practice and public 
use of the granted application at issue prior to the critical date. Petitioner also identifies 
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a business plan used internally and correspondence by applicant to support its' contention 
that copper was removed prior to the critical date. 

With respect to the first contention, even assuming the Keystone Plant was publicly 
used, Petitioner fails to acknowledge that the invention claimed in the present application 
which Petitioner belatedly attacks teaches a method for removing copper. The Keystone 
Plant can not inherently be the same method as the present application, because it was 
never used to remove copper. The Keystone Plant only removed iron along with 
manganese and aluminum, which is not the subject of claim 7. Because it was not known 
prior to actual reduction to practice if the process would work for copper, the Keystone 
Plant can not literally or inherently anticipate the granted application. Scaletech Inc., v. 
Retec/Tetra, L.L.C., 178 F.3d 1378, 1384 51 USPQ 2d 1055, 1058 (Fed. Cir. 1999). 

Accordingly, the Keystone Plant can not constitute a public use of the granted 
application because it is not the complete invention disclosed by the granted application. 
A "public use" for the purpose of barring access to the patent system is a use more than 
a year before the patent filing date, whereby a completed invention is used in public, 
without restriction and in circumstances other than "substantially for the purposes of 
experiment." Allied Colloids Inc., v. American Cyanamid Co., 64 F.3d 1 570. 1 574 (Fed! 
Cir. 1995). 

Equally important, however, is the fact that the use of the Keystone Plant was not. 
a "public use" but was experimental in nature as evidenced by the contracts with 
Pennsylvania Electric. [Ex. 6] As stated in Smith & Griggs Mfg. Co., v. Sprague, 123 
U.S. 249, 256. 31 L.Ed. 141 8 S. Ct. 122 (1887): 



A "public use" for the purpose of barring access to the patent system is a use more 
than one year before the patent filing date, whereby a completed invention is used 
in public, without restriction and in circumstances other than "substantially for the 
purposes of experiment". 

The record in the trial before the Federal Court of Claims established that when 

anyone viewed the Keystone Plant operated by Chemical Separation Technology (CST), 

they were under a confidentially agreement. [Ex. 7 page 56, lines 23-25. page 57, line 1 , 

November 1 3, 2000], that when they viewed the apparatus that was ultimately disclosed 

in the '800 Patent, all elements with the exception for the '497 Patent reactor and the 

caustic tank were enclosed within a building and hidden from view. [Ex. 8 page 105, lines 

17-20]; that the experimental de-watering apparatus at the Keystone Plant was enclosed 

within a secure building and hidden from sight. [Ex. 9 page 344 lines 19-25, page 345, 

lines 1-6, and page 392. lines 7-8]; that the contract that CST had with Penelec at the 

Keystone Plant was a research and development contract. [Ex. 1 1 page 393, lines 18-25, 

page 394, lines 1-14, and page 395, lines 11-15 November 6, 2000 transcript. Also see 

exhibit 5]; and that the work on the de-watering apparatus at the Keystone Plant was 

experimental, and considered by CST to be their laboratory where they would experiment 

and develop what was ultimately disclosed in the '800 Patent [Ex. 12 page 394, lines 10- 

14 November 16, 2000]. 

In Allied Colloids Inc., v. American Cyanamid Co., 64 F.3d 1570, 1574; 

35 U.S.P.Q. 2D (BNA) 1840 (Fed. Cir. 1995) the Federal Circuit held as follows: 

The law recognizes that the inventor.may test the invention, in public if that 
is reasonably appropriate to the invention, without incuri-ing a public use bar. 
In City of Elizabeth v. American Nicholson Pavement Co., 97 U.S. 125, 
24 L.Ed. 1000 (1878) (distinguishing "public use or sale") the Court wrote: ' 
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When the subject of the invention is a machine, it may be tested and tried 
in a building, either-with or without closed doors. In either case, such use is 
not a public use, within the meaning of the statute, so long as the inventor 
engaged, in good faith, in testing its operation. He may see cause to alter 
and improve it, or not. His experiments will reveal the fact whether any and 
what alterations may be necessary. 97 U.S. at 134 - 135. 

The evidence establishes that CST and Mr. Stevenson were engaged in 

experimentation throughout their work at the Keystone Plant. The contract between 

Pennelec and CST memorializes this fact. [Ex. 5 Joint Exhibit 66]. The site was remote, 

secure, and those who viewed the site did so under terms of confidentiality. Most 

importantly the invention that was ultimately disclosed in the '800 Patent and the present 

granted application was never reduced to practice until some months subsequent to the 

bar date when Mr. Stevenson successfully installed the PITS at Summitville, and actually 

removed copper. 

With respect to Petitioner's reliance upon its Exhibits B, E, F, and G, Petitioner did 
not disclose the following and applicant wishes to make the facts clear. 

With respect to Exhibit B, it is a letter memorializing the effluent quality sought to be 
achieved at the Summitville mine site by Summitville Consolidated Mining Company. 

Exhibit E, again, is a letter memorializing the water quality sought to be treated by 
CST's treatment process. 

Exhibit, F, again, is a letter memorializing desired metal recovery from the. site. 

Exhibits, B^ E, and F, .do not establish that copper was removed prior to the critical 
date. Rather, they demonstrate that copper was soijght to be removed. 

It was on the basis of these documents, offered by Petitioner in the Court of Claims 
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in support of its motion for summary judgement which the Court denied, that the court 
concluded that the OFFER was a commercial offer rather than an offer of an experimental 
process. Becausie no proof was shown that the process had ever removed copper prior 
to the critical date, material issues of fact existed with respect to when the invention 
claimed in the '800 Patent, and therefore the present application, was reduced to practice. 
Petitioner's representation that these exhibits demonstrate that the invention claimed in the 
present application was reduced to practice prior to the critical date is, therefore, incorrect. 

With respect to Exhibit G. Petitioner's attempt to characterize the Business Plan as 
proof that the process was reduced to practice is also misguided. First the business plan 
speaks of removal of copper as a "trace metal", not as a primary constituent of concern 
[Petitioner's Exhibit G, page 17], Secondly, the Business Plan was a prospectus, with 
forward looking statements, that was shared only under terms of confidentiality. 
[Petitioner's Exhibit G, page 5]. Ultimately, as corroborated by the actual treatment 
summary on page 17 of Exhibit G, Petitioner can not, and has not, offered any evidence 
to show that the granted application was reduced to practice prior to the critical date 
because it can not show that it actually removed copper. 

In City of Elizabeth v. the American Nicholson Pavement Co. 97 U.S. 126, 24 
L. Ed. 1 000 (1 877) a patent on pavement for roads, the Patentee (Nicholson) had laid down 
75 feet of the pavement on a toll road that was open to the public but owned by a company 
of which he was a shareholder and officer. The road was used constantly for the six year 
period prior to Nicholson's application for a patent. . Nicholson constructed the road to test 
its durability under the stress of heavily loaded wagons, constant use, and general weather 
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conditions and he regularly inspected the road. The pavement was put down at 

Nicholson's expense. The court held as follows that such an experimental use to test the 

invention's qualities was not a "public use" within the meaning of the stature even though 

it was a use in public. 

"That the use of the pavement in question was public in one sense cannot be 
disputed. But can it be said that the invention was in public use? The use of an 
invention by the inventor himself, or of any other person under his direction by way 
of an experiment, and in order to bring the invention to perfection, has never been 
regarded as such a use." 

In Pfaffv. Wells Electronics Inc. 119 S. Ct. 304, 310, 48 USPQ 2d 1641, 

1645 (1998) the Court cited City of Elizabeth and noted as follows: 

"[A]n inventor who seeks to perfect his discovery may conduct extensive testing 
without losing his right to obtain a patent for his invention - even if such testing 
occurs in the public eye. The law has long recognized the distinction between 
inventions put to experimental use and product sold commercially." 

In Manville Sales Corp. v. Paramount Systems, Inc. 917 F.2d 544, 16 USPQ 2d 

1587 (Fed. Cir. 1990) the patent related to a self-centering luminaire assembly for traveling 

up and down poles such as tall out door lighting fixtures. Manville, who was the assignee 

obtained a subcontract to supply a lighting pole at a Wyoming highway rest stop. It 

installed a pole which failed. It then developed a self-centering luminaire design with "iris" 

guide arms. The design was installed on a test-pole at Manville's research center. It then 

obtained permission to substitute the new design at the rest stop. It then sent the official 

a drawing, which contained a confidentiality notice. It then installed the device. It then 

applied his new design to poles so that the iris design could be included. Manville 

approved the iris arms for commercialese and then verified that the iris arm Worked even 
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after the severe Wyoming winter. 

Wyoming officials inspected the arm and approved payment and within a year of 

such approval Manville filed a patent application on the invention. The Federal Circuit 

affirmed the district court's finding of no public use bar. 

"[M]anville's actions are entirely consistent with the policy "favoring prompt and 
widespread disclosure of inventions. This iris arm device was specifically designed 
to withstand year around weather. Prior to its testing in the winter environment, 
there really was no basis for confidence by the inventor that the invention would 
perform as intended, and hence no proven intention to disclose. See Gould Inc. 
' V. United States, 579 F.2d 571 , 583, 1 98 USPQ 1 56, 1 67 (Ct. CI. 1 978) (period of 
experimental use continues until after the inventor "conducts tests needed to 
convince himself that he invention is capable of performing its intended purpose in 
its intended environment"). The Evidence indicates, moreover, that once the 
outdoor tests were complete, and the invention was found to work as intended, 
Manville acted within the statutorily prescribed period in disclosing the invention, 
once tested, to the public" USPQ 2d Ct. 1592. 

In Allied Colloids Inc. v. American Cyanamid Co., it was held that on a patent on 
polymer sewage treatment compositions and methods, that experimental use at a potential 
customer's facility were necessary because "the biological nature of sewage varies "and 
the results of laboratory testing did not guarantee the same result with testing in sites." 

In Seal-Flex, Inc. v. Athletic Track and Court Construction 98 F.3d 1 31 8, 1 323, 

40 USPQ 2d 1450, 1453 (Fed. Cir. 1996) further appeal 172 F.3d 836, 50 USPQ 3d 1225 

(Fed. Cir. 1999) a period of over a year was allowed as experimental use for a patentee 

to determine if a running track would perform under actual conditions of weather and use. 

The Federal Circuit also restated as follows factors to be considered as follows: 

c In Baker Oil Tools. Inc. v. Geo Vann, Inc., 828 F. 26 1558, 1564,4USPQ2d 1210, 
1214 (Fed. Cir. 1987), the court summarized various criteria that rnay be relevant 
to the determination of whether an .invention had been completed and shown to 
work for its intended purpose at the time of a possible public use or on sale event. 
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These criteria include the facts of whether the tests or evaluation that were 
conducted were reasonably needed to demonstrate the efficacy of the Invention; the 
length of the evaluation period in relation to the nature of the invention; whether 
testing was systematically performed; whether the evaluation was done by or on 
behalf of the inventor; whether records were kept; whether payment was received; 
and other circumstances that illuminate the nature of the activity engaged in before 
the critical date." 

THE INGLIS REFERENCE 

The present invention is neither taught or suggested by U.S. Patent No. 4,652,381 
Inglls (hereafter "Inglis"). 

1- The present invention is not anticipated bv Inolis. 

There is absolutely nothing in Inglls which teaches the process ranges recited in 
claim 7. 

Agitating the waste water, where steps (a) (b) and (c) are carried out simultaneously 
in a reaction tank where waste water is aerated in said reaction tank to provide a dissolved 
oxygen concentration at from about 0.01 Ib./hr. to about 70 Ibs./hr. at a waste water Input 
flow rate of from about 50 gal./min. To about 500 gal./mln. for a copper metals 
concentration of from, about 50 mg./l. To about 1,000 mg./l. 

In fact. Petitioner completely misinterprets the Court's construction of similar 

language in the '800 Patent. The court's holding, in context, certainly does not support 

Petitioner's position that this language was not intended as a limitation on the patent. The 

entire pertinent portion of this holding reads as follows. 

The next portion of Claim 1 to be constnjed involves that portion of Claim 1 stating, 
"Aerated and said reaction tank to.provide a dissolved oxygen concentration at from 
about 0.01 pounds per hour to about 70 pounds hour." I also want to construe In 
conjunction with that portion of Claim 1' that deals with "about 50 gallGns per'minyte 
to about 500 gallons per minute and about 50 milligrams per liter to about 1 .000 
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milligrams per liter." 

Based upon the consideration of the language, based upon the expert testimony in 
particular, and so this is one in which I am relying on extrinsic evidence, I 
determined that this refers to a rate of aeratinn and that the limitations excuse me 
-that the ranges expressed in terms of "50 gallons per minute to about 500 gallons 
per minute and about 50 milligrams per liter to about 1 ,000 milligrams per liter" are 
not intended as limitations on the patent, (emphasis added). 

In other words, it was determined that this language defined aeration rates for any 
particular flow rates, not that it defined no limitations at all. 
2. The present invention is not obvious in view of Inalis . 

Inglis teaches away from the method of the present invention in several important 
respects. For example, Inglis teaches the use of a second treatment tank (50) while in the 
method of the present invention aeration, agitation and neutralization take place in a single 
vessel. The preferred embodiment of Inglis discloses is a batch process while the method 
of the present invention is a continuous process. Inglis appears to be a relatively slow 
process, e.g. treatment tank 50 is preferable allowed to settle for 20 hours, while the 
method of the present invention is designed to be particularly fast. It is also pointed out 
that applicant's expert. Dr. Roth, testified that he calculated that to treat 500. gallons per 
minute of waste water with the Inglis system that it would be necessary to use an 
approximately 760,000 gallon treatment tank [Ex. 15. Trial. Tr. 584: 15 - 21]. Thus, the 
Inglis method teaches toward the use of a large, cumbersome and unwieldy water 
treatment unit which is entirely away form the results obtained with the method of the 
present inventiori. - - 
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FIRST PRONG OF PFAFF 

1. Introduction 

Although the cited Court of Claims opinion concluded that the defendants burden 
had been met with regard to the first prong of Pfaff {but not with respect to the second 
prong), Applicant respectfully requests that this conclusion be reconsidered in view of a 
number of recent decisions of the court of Appeals for the Federal Circuit. Although 
Applicant believes that it is not necessary to reach the first prong of Pfaff because the 
standards of the second prong of Pfaff have not.been met. Applicant requests, however, 
the right to supplement the following with further related evidence and arguments should 
the same be necessary in the future 

2. Group One Ltd. v. Hallmark Cards. Inc. 

First, at the time of the court's decision, the issue of the nature of the type of offer 
required by the first prong of Pfaff was still open. See, for example, Katherine Kelly, Cases 
and Recent Developments /Patents . 8 Fed. Cir. B.J. 57, 74 (1999). ("Still open for debate 
is whether the "subject of a commercial offer for sale' prong of Pfaff \n\\\ be interpreted as 
requiring an offer of specific contractual terms, or whether it will be applied more broadly.") 

This question has now been answered by the Federal Circuit to require such an 

offer to contain specific contractual terms. In Group One Ltd. v. Hallmark Cards, Inc. 

254 F:3d 1041 , 59 USPQ 2d 1 1 21 . 1 126 (Fed. Cir. 2001 ) the first prong of Pfaff as follows 

was further interpreted as follows. 

"Only an offer which rises to the level of a commercial offer for sale, one which the 
other party could make into a binding contract by-simple. acceptance-(assuming 
consideration), constitutes an offer for sale under § 102(b)." 
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The Restatement of Contracts. 2d §33(1 ) provides as follows. 

"Even though a manifestation of intention is intended to be understood as an offer, 
it cannot be accepted so as to form a contract unless the terms of the contract are 
reasonably certain." 

Although the Uniform Commercial Code departs from the strictness of the common 
law by allowing an open price, it does not permit the court to read into a contract the price 
for a product that was not known and was not provided for by the contract and for which 
there is no evidence of any basis for determining a price. Coca-Cola Bottling Co. v. 
Coca-Cola Co.,988 F.2d 387 (3d Cir,-1993), cert denied 126 L. Ed 239, 1 14S. S. Ct. 289 
In view of the above, the applicant believes that the letter of April 14, 1992 
constituted only preliminary negotiations because, terms which would ordinarily be 
considered material, such as overall price for a unique, non-fungible product, were not 
included. Subsequently the purchase order contained a specific request for "plans and 
specifications". Applicant believes that such "plans" included a drawing of June 22, 1992 
which was sent to the buyer. An offer which "the other party could make into a binding 
acceptance by simple acceptance" was not made, if at all, until June 22, 1 992. As stated 
above, applicant request leave to supplement the above with additional evidence and 
arguments should the same be necessary. 
3. Accuscan. Inc. v. Xerox Corporation 

In Accuscan, Inc. v. Xerox Corporation, 2001 U.S. App. Lexis 1 1534, -24 (Fed. 
Cir . 2001 ) (copy attached), it was held that the subject of a commercial offer for sale must 
be something within the scope of the claim of ihe patent. 
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In this opinion the Federal Circuit cited its prior decision in Scaltech v. Retec/Tetra 

LLC, 178 F.3d 1378, 1983. 51 USPQ 2d 1055, 1058 (Fed. Cir. 1999) a factual situation 

was considered which was similar to that of the present application. 

In this case Scaltech was presented by a customer with a problem related to an 

inefficiency in process for producing petroleum coke which involved the introduction of a 

hydrocarbon feed stream. One of Scaltec's employee conceptualized that oils in the fluid 

stream might be plugging the coke pores in the coking units, thus causing the inefficiency. 

Scaltech sought access to a coker unit to test this theory in which solids contents in the 

waste stream would be controlled. It proposed trying this process to a number of 

refineries, but the proposal contained nothing concerning particle size or solids 

concentration. Scaltech subsequently obtained a patent in which the claims had a number 

of specific process limitations, i.e. a liquid stream with 5 - 35% by weight solids, less than 

6% by weight organics with a particle size distribution such that there was more than 70% 

by weight having a particle size less than 15 microns. 

Under these circumstances the Federal Circuit held that the first prong of Pfaff 

must be based on an offer for sale of a process within the scope of the patent claims . That 

is, the process which was being sold, would have had to contemplate the process 

conditions at the time of the offer. Part of the Federal Circuit's opinion is as follows. 

"The "invention" which has been offered for sale must, of course, be something 
within the scope of the claim. See Graver Tank & Mfg. Co. y. Linde Air Prods. 
Co., 339 U.S. 605, 607 [85 USPQ 328] (1950) (a claim in a patent provides the 
metes and bounds of the right which the patent confers on the patentee to exclude 
others from making, using, or selling the protected invention). Hence, the first 
determination in the § 102 (b) analysis must be whether the subject of the barring 
activity met each of the limitations of the claim, and thus was an embodiment of the 
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claimed invention. In this case, claim 6, set forth above, is the broadest claim. It 
specifically requires that the "delayed col<er quench stream [contain] ... about 5 to 
about 35% by weight solids ... less than about 6% by weight mobile organics [and 
the solids) ... having a particle size distribution such that greater than about 70% of 
the total solids volume comprises solids having a particle size of less than about 1 5 
hnicrons." The record does not indicate whether an embodiment of the claimed 
invention was offered for sale. The district court did not address whether the 
process that was offered in the 30 March 1998 proposal to chevron or the 15 
November 1988 proposal to Champlin would necessarily have satisfied the claim 
limitations relating to small particle size and high solids concentration. 
We note that there is no requirement that the offer specifically identify these 
limitations. See, e.g., RCA Corp. v. Data General Corp., 887 F.2d 1056, 1060, 12 
USPQ2d 1449 (Fed. Cir. 1989); Sonoscan, Inc. v. Sonotek, Inc., 936 F.2d 1261, 
1263, 19 USPQ2d 1156, 1158 (Fed. Cir. 1991). Nor is there a requirement that 
Scaltech must have recognized the significance of these limitations at the time of 
offer. See Titanium Metals Corp. v. Banner, 778 F.2d 775, 780, 227 USPQ 773, 
777-78 (Fed. Cir. 1985); Verdegaal Bros., Inc. v. Union Oil Co., 814 F.2d 628 
633, 2 USPQ2d 1051, 1054 (Fed. Cir. 1987). If the process that was offered for 
sale inherently possessed each of the claim limitation, then the process was on 
sale, whether or not the seller recognized that his process possessed the claimed 
characteristics. See In re King, 801 F.2d 1324, 1326, 231 USPQ 136, 138 (Fed 
Cir. 1986). 

Inherencv mav not be established bv probabilities or possibilities. The mere fact 
that a certain t hing mav result from a given set of circumstances is not sufficient to 
establish inherence. See Continental Can Co. v. Monsanto Co.948 F.2d 1264, 
1269, 20 USPQ2d 1746, 1749 (Fed. Cir. 1991). However, if the natural result 
flowing from the operation of the process offered for sale would necessarily result 
in achievement of each of the claim limitations, then claimed invention was offered 
for sale. See id. 

The district court must determine if the process offered for sale, in its normal 
use, inherently satisfies each claim limitation. If so, then the offer creates a §102 
(b) bar. The district court did not perform this analysis. Therefore, we vacate the 
district court's holding and remand for a determination as to whether the process on 
sale inherently satisfies each claim limitation. 47 USPQ 2d at 1052 - 1053 
(emphasis added). 

Referring to the applicant's Declaration [Ex. 16], it is quite clear that method recited 
in claim 7 which also, included specific process conditions is not inherent in the use of the 
apparatus contemplated by the aiieged offer of safe. Such apparatus can be operated so 
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that the rate of aeration and other process conditions are either inside these process 
conditions or outside of these process conditions. Certainly the method would not 
invariably be inside these range of process conditions. 

With regard to inherence it was held in Gubelmann v. Gang, 408 F.2d 758, 766, 
161 USPQ 216, 222 (CCPA 1969)...it is not sufficient that a person following might obtain 
the result set forth in the [claim]; it must invariably happen." In fact, at the time of the 
alleged offer for sale, applicant states in his Declaration that he had no idea of what 
process conditions because he was for the first time dealing with a predominantly copper 
contaminated stream and the treatment site was at an elevation of over 1 1 ,000 feet. 

CONCLUSION AND. IN THE ALTERNATIVE. PETITION FOR SUSPENSION 
OF ACTION UNDER 37 C.F.R. S 103 ^a) 

For the above reasons, applicant contends that the Petitions under 37 CFR §§ 
1 .292 and 1 .291 should be dismissed. 

In the alternative, 'if these Petitions under 37 CFR §§ 1.292 and 1.291 are not 
dismissed, applicant requests that action on the present application be suspended under 
37 CFR §,103 (a) until the conclusion of his litigation. The reason for this request is that 
applicant is an independent inventor and only limited resources to devote to this 
application. The cost of a duplication of fact finding on matters which may already have 
been addressed in applicant's litigation would be burdensome or would be a hardship for 
applicant. A check for the $130.00 fee due for this petition under 37 CFR § 1.17 (h) is 
enclosed. 
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CERTIFICATE OF SERVICE 

In accordance with 37 CFR § 1.292 (a)(4) this response is being servied by first 
class main on Susan L. Christenberry, Esq. and Louis A. Tarasi, Jr., Esq. on November 9 
2001. 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: S. Stevenson 
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For: METHOD AND APPARATUS FOR REMOVING METAL COMPOUNDS FROM 
WASTEWATER 

Assistant Comnnissioner for Patents 
Washington, D.C. 20231 
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Dear sir: 

Furtlier to applicant's request of October 26, 2001 , applicant requests an 
additional seven day extension of time until November 9, 2001 to file this response since 
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declaration which was part, of his response. 
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Mav 31. 2(H) I, Decided 



NOTICE: 



RITES OF THE FEDERAL CIRCUIT 
COURT OF APPEALS MAY LIMIT CITATION TO 
UNPUBITSHLD OPINIONS. PLEASE REFER TO 
rHE RULES OF THE UNITED STATES COURT 01^ 
APPEALS FOR THIS CIRCUIT. 

SUBSEQUENT HLSTORY: Rehearing ^^nd Rehearing 
En Banc Denied July 3, 2001, Reported ai: 2001 
App, LEXIS 16640. 

DISPOSITION: Diittricr court's denial of Xerox's 
lion for .IMOL of noninfringemcni reversed. Disiricl 
coun's deninl of Xerox's motion for .IMOL of invalid- 
ity pursurun to 35 IIS.C § 102(b) affirmed. Ruling 
rJgarding noninfringemcnl renders addiooiu'il issues ui 
case mnoi. 
CASE SUMMARY 



PROCEDURAL POSTURE: DLMcndaiii corporation 
appeiiled from ilie judgmcni of the Uniied Siaies District 
Court for ihe Southern Disirici of New Vbrk, denying 
its nioiion for judgment as a nuiiier of law and a new 
irial. and upholding :i jury verdict of patent infringc- 
munt in favorof plaintiff corporation in plaintiff'.^ patent 
infringemcni action. 

OVERVIEW: Plaintiff corporation brought a piiicni in- 
fringcmeni action against defendant c<irporaiion icgjird- 
in^'n photocopier scanning device. Following a }\ny 
trial, the district court entered a verdict of patem in- 
fringement in favor of plaintiff. The district court .<iub; 
sequenily denied defendant's motion for judcmeni as a 
n:iattcr of law of nuninfringemeni and a new trial, al- 
though the district. court gnintc^ a new trial on the is- 
sue of damages. On a):)peai, the court rever.sed and re- 
manded, hofding that issues of claim construction and 
prosecution histoiy c.stop])el precluded a finding of m- 
iringen^eni hy defendant. The coun concluded thai 
ihc district court improperly denied defendftni's motion 
fdr iudgment as a matter of law of noninfringement. 
However, the court further held thai the district court 



properly denied delendani's motion for judgineni as a 
matter of law of invalidity pursuanl io 35 U.S.CS, § 
y02(b), 

OUTCOME: Judgment was reversed and remanded. 
CORE CONCEPTS- 

JUDGES: Before CLEVENGER. Circuit Judge, 
PLAGER, Senior Circuit Judge, SCHALL, Circuit 
Judge. 

OPlNiONBY: CLEVENGER 
OPINION: 

CLEVENGER, Circuit Judge, 

Xerox Corporation ("Xerox") appeals the post-verdict 
. judgmem of the United States District Court for the 
Southern Districi of New York upltolding a Juiy ver- 
dict of patent infringement in fav{)r of AccuScan, Inc. 
("AccuScan"), The patem ai issue in this appeal is 
U.S. PaicmNo. 3,952,144 Ciht 'i^^f patent"). Xerox 
also appeals the denial of its motion Ibr jiidgmeiu as 
a matter of law (^'JMOL") of patent invalidity based 
upon anticipation and the on-sale bar pur<:uani to 35 
aS.C. S ioiib). Xerox additionally appeals the de- 
nial of its JMOL moiion(*21 contesting the jury finding 
dint AecuScan iM'ovidcd sufficient notice of infringement 
with regard to certain Xerox products, as well as de- 
nial of Xerox's motion for a new trial pursuant to Fed. 
R. Civ. R 60(b)(3). 

On cross-appeaK AccuScan challenges the district 
court's deiiial of AccuSc;ui's motion for JMOL rctiuesi- 
ing reversal of the jury's finding that Xerox did not 
. willfully infringe. AccuScan also eontesis the district 
court's grant of a new trial on the issue of damages. 

We conclude thai issues of claini construction 'and 
prosecution history a,si.oppel preclude a finding of m- 
fringcnu^ni in this case, Wc therefore rever.se the district 
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coun's denial of JMOL o!' noninrringemeni. Because 
ihc issue of paicm invalidity nv;is rfiised as a counter- 
claim in ihis case, wc rmist also address the vAlidiry rul- 
ings recimling amicipalion and ibc on-sale bar. Cardinal 
Ckem^Co. V. Morion Ini'i Inc., 508 U.S. S3, 93-94, 
}24 L E(L 2d L 113 S\ Q. 1967 (1993): Gen, Elec. 
Co. V. Nbuendo Co., Ud.. 179 E3d 1350, 1356, 50 
VSPQ2d 19UI 1914-15 (Fed, Or, 1999). Wc affirm 
ihe di.^iric.i courl's denial of JMOL of invalidiiy. 

Our holdings moot the appeals re.gardini;|'^31 notice 
and ihe. denini of a new triaK and also moot ihe cross, 
appeals regarding wiilfulnes;s and the grant of a new trial 
regarding damages. 

.1 

The \144 paienU cniiiled ''Methods and Apparatus 
for yXulomaiic Background and Contrast Control/* is di- 
rected lowards a circuit for pcrfonning contrast calibnh 
lion for a scanned document. A docunnent is typically 
scanned by repeatedly sweeping a light beam across it. 
while a photosensor senses the light reflecied off the 
document nnd generates an electrical signal rcj)rei>enting 
the amount of reflecied li^ht. Variations in this input 
signal indicate the black and while contrast within the 
document, However, undesirable variations in this sig- 
nal may also he caused by factors such as the age of the 
equipment and temperature changes. 

The '144 patent disclo.«;Ci; a calibration circuit, referred 
to as i\u "ABC circuit, iliat auiomaiically corrects the 
input signal. The ABC circuit first scans a calibration 
strip on the relevant document, which contains known 
black and white samples, and stores the values of these 
san^ples as reference values for the entire document. The 
first reference value, taken from a black sample, is des- 
ignated Vb, and the second reference! *41 value, taken 
frotn a white sample, is designated Vw. During subse- 
quent <icanning and transmission of the documeni. the 
ARC circuit receives a video input signal VIN repre- 
senting the shade of intensity of darkness or lightness of 
the document area then being scanned. The ABC circuit 
calibrates the video input signal VIN using Vb and Vw 
10. produce a corrected output signa[ VO, according to 
the equation (hcreinaficri the ''Kolker equation"); 

VO = (VIN - Vb)/{Vw . Vb) - 

'J44 patent, col. 4, tine 63 - col. 5, line 2. 

II 

.^ jury verdict found thai four of Xerox's product lines 



infringed the 'J44 patent: I). the DocuTech publishing 
system. 2) the .5775 color copier, 3) the SA4 scai^ner, 
and 4) the 7017/20/21 facsimile machines. Hie district 
court denied Xerox's subsequent request for JMOL of 
noninfringement for all four product lines. The denial of 
a motion for JMOL following a jury verdict is reviewed 
by reapplying the district couri's standard ot review. Tec 
Air, Inc. v. Denso Mfg. Mich., Inc.. 192 E3d 1353, 
1357, 52 USPQ2d 1294. 1296 (Fed. Cir. 1999). A 
district c^ntri may overturn a jury's verdict only if, upon 
the record before the jury, reasonable jurors cciuldf*5] 
not have reached that verdict. Pcrkin-Elmer Corp, k 
Computerwion Corp.. 732 F,2d H93. 22 J US'PQ 
669. 673 (Fed. Or. 1984). 

On appeal, Xerox argues that when the asserted claims 
are properly construed as informed by the prosecution 
hist:or>', none of Xerox's products infringe, either liter- 
ally or under the doctrine of equivalents. We review is- 
sues of law wiihoiu deference, including issues of claim 
construction. Marbnan w Vk^ivie\'^ Instruments, Inc, 
52 F3d 967, 979, 34 USPQ2d 1321, 1329 (Fed. Cir, 
1995) (en banc), aff'd, 517 US. 370, 134 L. Kd. 2d 
577. 116 S. C7. 1384 (1996). Whether prosecution 
history esiojjpel applies to preclude a patentee from re- 
gaining, through litigation, coverage of subject matter 
relinquished during prosecution, is also a question of 
li\w. Wins Labs. Inc. v, Minubishi Elecs. Am,, Inc., 
103F3d)571, 1571^78, 41 USPQ2d)263, 1269 (Fed, 
Ok 1997). 

In construing the claims, we begin first by review- 
ing the intrinsic evidence, which consists of the claims, 
the written description, and the prosecution history. 
DeMarini Sports. Inc. v. Wnh. Inc., 239 E3d 1314, 
1323, 57 llSPQ2d 1889. 1893 (Fed, Cir. 200/J;f*6] 
Viironics Corp. v. Concepironic, Inc., 90 F.3d 15 76, 
15^'i2. 39 VSPQ2d 1573. 1576-77 (Fed. Or. 1996). 
Arguments and amendments made during the prosecu- 
tion of the '144 patent limit the interpretation of the 
claim terms so as to exclude any ijiterpretation that was 
disclaimed during prosecution. Souihwall Techs,, Inc. 
K Cardinal IG Co.. 54 F3d 1570, 1576, 34 USPQ2d 
J 6 73. 1676-77 (Fed. Cir: 1995): ZMl Corp. u Cardiac 
Resusciniior Corp.. 844 E2d 1576, J 580. 6 USPQ2d 
1557, 1561 (lid. Cir. 1988). 

' Only claims 1 and 17 of the 7^4 paicm are at is.suein 
this litigation. Claim 1 is an apparatus clain^ that, uses 
meajis-pius-funciion language: 

1 . Apparatus for proec'ssing a variable magniuide !n-^ 
put signal representative of an input parameter which 
varies bciween predetermined first and second magni- 
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Hides, said apparauis comprising: 

A. mcaiis for storing a first sample of said input signal, 
when said input parameter is ai iis first magnitude; 

B. means for fiioring a second sample of said input signal 
when said input paratT^eier is ai iis second magnitude; 

C. and tncans» operable during a recepiion period in 
which said input signal l*^7Jis representing varying mag- 
n'mdi's of said input parameter, for continiially combin- 
ing snid input signal and said first and second s«mples 
(0 continuully produce an ouipm signal representative 
of the difference in magnitude of said input signal and 
said first sample divided by the difference in magnitude 
of said first and second samples » whereby said output 
signal is normalized so as to represent the magnitude of 
said input parameter as a fraction of the range established 
by the difference in magnitude of said first and second 
samples. 

7^4 patent, col. IH. line 58 - enl. 19, line 1 1 (emphases 
added to illustrate co:nested portions). 

Claim 17 is a method claim: 

17, A method for operating upon a variable i^^agniludc 
signal representing a parameter which varies in magni- 
tude over a range between a predetermined low magni- 
tude nnd a predetermined high magnitude, said variable 
amplitude signal being subject to undesired offsets and 
gain variations in its representation of said parameter 
snid method comprising the steps of: 

1 . storing a first sample of said variable magnitude sig- 
nal when said input parameter is at its low magnitude 
ynd producing a first signal representative f*81of said 
stored first sample; 

2. sioritig a second sample of said variable magnitude 
signal when said input parameter is at its high magni- 
tude aiid producing a second siiinal representative of said 
stored second sample; 

3. ihercaftcr during a period in which said received in- 
put signals is (Jiicl representing the variable magnitude 
parameter, continually combining said input signal and 
said tlrst signal lo produce a Iir^i ouipui signal having a 
magnitude represeniaiive of the difference in magnitude 
of said input signal and said first signal; 

4. coihbining said first signal and said second signal to 
produce a second output signal having a magnitude rep- 
resentative of the diffcrcnLo in magnitude of said first 



and second storage samples; 

5. and combining said first and second output signals 
to produce a third output signal representative of the 
quouent of their magnitudes. 

'J44 patent, coK 22. lines 13-39 (emphases added to 
illustrate contested portions). 

Xerox argues that statements made in the prosecution 
history to .distinguish U.S. Patent Ko. 3,761 ,610 C\h^ 
Krallinger reference") limit the claims of the '144 patent 
in several ways. First, Xeroxf*9| argues that AccuSaui 
disclaimed the use of anything other than a "divide cir- 
cuit/* lor the function claimed in claim 1 as: "producing 
fin output signal representative of the difference in mag- 
nitude of said input signal and ^aid first sample divided 
by the difference in magnitude of said first and second 
samples" (emphasis added). 7-^4 patent, col. 19, lines 
3-7. The portion of claim 17 corresponding to thi.s "di- 
vide" function states: "producing a third output signal 
representative of the quotient of their magnitudes." *}44 
patent, col. 22. lines 29-32 (emphasis added). 

The Examiner originally rejected iill of the claims of 
the application that matured into the '144 patent pur- 
suant to 35 U.S.C, § 103 as obvious over the Krallinger 
reference in view of U.S. Patent No. 2.909,597 (*'the 
Johnson reference*'). The prosecuting attorney replied 
to this rejection with remarks directed towards contrast- 
ing the invention of the '144 patent with the Krallinger 
and Johnson references. Because these remarks are not 
limited to any particular claim of the '144 patent, they 
are presumed to apply to all of the claims. 

In- distinguishing the '144 patent from the Krallinger 
ref<trcnce, f*10J the prosecuting attorney stated: 

In the further operation of the Krallinger. et al. device, 
during the scanning of the line the input video signal, 
Ijflckground corrected by the black signal stored in ca- 
pacitor 20, is multiplied [emphasis in original) by the 
temporarily fixed gain of the amplifier 24 throughout 
the remainder of the line so as to yield a background 
and gain compensated signal. It is clear, however, ih:u a 
while sample is not stored or utilized during this operat- 
ing period, and moreover, no divide circuit is utilized. 
. . (emphasis added). 

The ABC circuit as disclosed in the '144 patent uses 
a "divide circuit ].4i" which "operates to dytude ihe 
numerator signal by the denominator signal to contin- 
ually produce a corresponding fully correct and gain 
eomrolle-d or normalized video output signal VQ/ '144 
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paiem,col. 13. lines 18-21. Based upon the above stale- 
menu' in the prosecution hisioo'^ AccuScan expliculy 
di<;cLHimed coverage of any device performing ihe ri^athe- 
matical calculation yielding VO by something other than 
a divide circuit. This disclaimer applies equally to ihe 
■■divided by" language of claim 1 :ind ihe "quotient'^ 
language of claim 17, A[^\\] quotient is a number re- 
suhlnn from the division of one number by another, and 
ihe clause of claim ]7 which contains ihe "quoiiem" 
language clearly refers to. the mathematical function re- 
luU\ng in the "third output signal" corresponding to VO. 

Ii is uncontested that the accused DocuTech publishing 
system pci-fon^^s the mnthematical calculation yieldmg 
VO by multiplying l^y a reciprocal instead of using a di- 
vide circuit. Furihermore, it is uncontested that the 577.5 
copier i^erforms this calculation by subirncting logarith- 
mic vaiucs. AccuScan argues that a signal representative 
of a division or a signal representative of a quotient may 
he obtained by multiplication of a reciprocal-as is done 
in Xerox's DocuTech sysicm-orby Jiubtracting logarith- 
mic value.s--as is done in Xerox's 5775 copier. Certainly, 
this is mathematically correct. Under different circum- 
stances, it would be entirely possible to determine that 
a divide function could encompass multiplication by a 
reciprocal or logarithmic subtraction, either literally or 
under the doctrine of equivalents. In the present case, 
however. AccuScan explicitly disclaimed such an inter- 
pretaiion during prosecution. Therefore, there can be 
no[^12] infringement of either claim 1 or claim 17 with 
respect to either the DocuTedi publishing system or the 
577.5 copier. 

However, the record with regard to the SA-4 scanner 
and the 71 17/20/21 facsimile machines is not as clear. 
Both of these machines utilize digit^il circuits, as opposed 
to The analog ABC circuit of the 144 patent. The evi- 
dence and lesiimony presented regarding thc^e two prod- 
ucts is simply not sufficient for this court to determine 
whether or nor the SA-4 scanner and the 71)7/20/21 
facsimile machines "divide" to obtain VQ or perforin 
some other maihemniical luiKiion. Thus, we consider a 
second aspect of the claim construction. 

Xerox also argues that its four products cannot infringe 
under a correct claim construction because AccuSc<in 
- specifically argued during prosecution that the clainris did 
-not cover circuits that do not store and hold a white sam- 
ple during the entire sCJin of the document, and do not 
continually combine the-inpul signal with the black and 
white samples during the emire sc^n of the document. 
The prosecuting attorney characterized the invention of 
the '144 paient'as performing the following: 



In response to the second sampling signal, ihc ABC 
■ unii[* 13] stores in the input capacitor of a second opera- 
Lionjtl amplifier a second sample of the video input signal 
corresponding to the white shade or value of the calibra- 
tion strip being scanned. Thus, at the completion of the 
calibration scan separate black and white representing 
samples of the input vide-o signal are held stored in the in- 
put capacitors of their respective operatiimal amplifiers, 
which produce corresponding output voltage signals Vh 
and Vw representative of the voltage magnitudes of the 
black and white samples. 

The prosecuting attorney disiingaiished the Kralliiiger 
reference from the invention of ihe 'J44 patent by de- 
scribing Krallinger in the following ntanner: 

The immediately following white signal is not sampled 
tir stored but instead, because of its appearance imnu^- 
diaiely following the black signal, is used in a servo 
operation to vary the gain of the controllable amplifier 
so that the amplified white signal is equal to a preset ref- 
erence voltage Vr. This amplification or gain level once 
obtained, is held throughout the complete line by the 
cumulative charge s<orcd in an error capacitor 52 which 
represents the cumulative level of the error signals pro- 
duced in^Ml the slewing operations of the gain control 
servo of the amplifier. Capacitor 52 is a storage element 
but it does not store a sample of the white signal, and. 
moreover, a sample of the white signal is not stored at 
any place or position in the Krallinger. ci al. circuit. 



Thus, duringprosecutionofthc '/^^ patent, AccuScan 
repeatedly emphasized the importance of storing a sam- 
ple of the white signal. Furthermore, AccuScan distin- 
guished the 1 44 patent over other devices which did not 
store a sample of the while signal. Although Krallinger 
does use the while sample signal to create a related value 
which iJi then stored, the prosecution history makes ii 
clear that such a mathematically related value is not 
equivalent to the 744patenfs storage of a separate white 
sample signal. 

The prosecution histoiy of the 144 patent al.so makes 
ii clear that a distinguishing feature of the 144 patent 
is the continual storage and cominuou.s use of the sep- 
arately stored black and white samples throughout the 
sciinning of aji emire document. Such continuous stor- 
age and usage statements were made repciuedly by the 
prosecuting attorney, including: 

It is clear that the ABC unit of the prcs'eniL**' 151 invcmion 
is characterize^! by fully automatic acquisition of sepa- 
rate black and white samples of the video signal by the 
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continual storugeof the separate black and while samples 
ihrouiihoui the £ubs«iuem scanning and iransmisision of 
a documem, and by ihe coniinuous use during such pe- 
riod of ihe separ<niely stored black and white samples lo 
coniiniiously correct the video signal rex-eivcd during ihe 
spinning of the document, (emphasis added). 

When interpreted in light of these siaiements, both claim 
1 and claim 17 require continuous "storing" of the Vw 
value in lis pure form, and a)niinuou.s "combining** of 
this value throughoui the scanning of the document. 

The diagrams of the openuion of the Xerox devices 
created by AccuScan make it clear thai ihe four different 
Xerox product lines ai issue only leinporarily store the 
white sample Vw in its pure form. These four illustra- 
tive diagrams all show that Vw ifi stored only temporarily 
before being converted lo the difference value (Vw-Vb). 
There is no dispute that this is a correct characterimion 
of the accused Xerox products. Because Vw in its pure 
form is stored only temporarily, il cannot be used urn- 
Iim30uslyi;*161 as required by the 144 patent claims as 
iuicrpreted in light of the prosticution history, 

For puip<^J?es of infringement under the doctrine of 
equivalents, the pntenlee is also bound by ihe clear 
and unmistakable surrender of the structure employed 
by Xerox. Fcsio Corp, v. Shokeisu K'mzoku Koj^yo 
Kahushiki Co. Ltd., 234 E3d 558. 564, 56 USPQld 
}S65. 1869 (Fed. Cir. 2000): Texas Imiruments, Inc. 
V, United States Int'l Trade Comtn'n, .9<!?tV F,2d 1165, 
1173. 26 USFQ2d 1018. 1024-25 (Fed, Cir, 1993). 
Thus, none of the products in the four accused Xerox 
product lines may be held to infringe either of the as- 
serted claims of the 144 patent either literally or under 
the doctrine of equivalents. 

Ill 

Xerox counierclaimed that the '144 patent was invalid 
pursuam to 35 U.S,C. S /02(b) under two different the- 
ories: anticipation and the on-sale bar. We address each 
of these theories in turn. 

A - ■ . 

Xerox alleges Ihat the 'N^ .patent is anticipated by 
an IBM Technical Disclosure Bulletin by D.P. Swart en- 
. tilled "Contraiit AmpliHcr/ Vol. 14, No. 3 (August 
•197J) S83-84 ("the^IBM reference"), in order to antic- 
ipate a claim, a prior an reference[*17J must disclose 
eveiy element of the claimed invention. Atlas Powder 
Co. V, IRECOlnc, 190 E3d 1342. 1346. 51 VSPQ2d 
1943, 1945 (Fed. Cir. 1999), Anticipation is a factual 



question, and a jury verdict regarding anticipation is re- 
viewed after trial for substantial evidence. ATD Corp. 
K LyduH^ Inc., 159 FJd 534. 544, 48 USPQ2d 1321, 
1328 {Fed. Cir 1998). At trial, the jun' in this case 
ruled that (he 144 patent was not anticipated by the IBM 
reference, and the district court held that substantial ev- 
ideiice supported this jur>' verdict. We agree. 

The IBM reference discloses a contrast amplifier cir- 
cuit*, which operates using the principle: 

(Vw - VS) / (Vw - Vb) 

This equation differs from the *'Kolker equation" as 
used in the 144 patent in that the black sample Vb is 
not used as the first sample. In order to show that the 
IBM referenec is anticipaioiy. Xerox must show that the 
district court's claim construction for the 144 patent re- 
quiring the first sample stored to be the black sample is 
erroneous. The relevant portion of claim I states: 

A. means for storing a first sample of said input signal 
when said input parhmeier is at its firstl'^lSl magnitude: 

B. means for storing « second sample of said input 
signal when said input parameter is at its second magni- 
tude; 

7^4 patent, col. 18, lines 62-66. 

Xerox concedes that the preferred embodiment dis- 
closed in the 144 patent specification stores black as 
the first sample Vb and white as the second sample Vw, 
but relies upon the rule that the claims arc not limited 
to the di.sclosed embodiments. See Tate Access Floors, 
Inc. u Maxcess Techs.. Inc., 222 F 3d 958, 966, 55 
USPQ2d 1513, 1518 (Fed. Cir. 2000). However, this 
analysis ignores the means-plus-funetion aspect of these 
two phrases. Claims that invoke a meajis-plu.<i-funciion 
analysis under 35 U.S.C, g J 12, P 6 are held U) only en- 
compass "all structure in the specification corrcsjKjndiJig 
to that element and equivalent structures." M/cr^; Chtnt,, 
Inc. V, Great Plains Chem, Co. Inc.. 194 F 3d 1250. 
1258. 52 VSPQ2d 1258, 1263 (Fed. Cin 1999). 

Claim 1 recites "means for storing a first sample" 
(clause A) and "means for storing a second saiT)ple" 
(clnuse B). This language cleariy invokes a means-plus- 
fimciion atuijysis, Xerox argues: thnt thc'mpans-pius- 
functioni^iyi analysis applies only to the "mean.s for 
storing" language and does not relate !o the Tirsl sam- 
ple" and "second sample" language of claim 1. It is 
inie that "section 112, P 6 docs not limit all terms in a 
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means-plus-functioT,. . . clause lo whai is disclosed in 

Moonmiou, Inc., 206 F. 3d 1422. ^^^''.-''Jl^^ ^^ 
1129 mSd'ed. Cir. 2000). However, m the presem 
ci.se "it is noi possible lo distinguish between the "mtm^ 
for storing' embodiments in the written description of 
ihe 144 pflteni wiihout considering either the first or sec- 
ond sample language as an integral pan of these phrases. 

The prosecution hisiorj- also liniits the '144 paicni to 
uoriny a black sample first and a white sample second. 
The pn^ecviiing aiiorney described the invention of the 
144 piilerii as operating ur. 

produce a first sampling signal when the ramp voliage 
reaches a predetermined magnitude corresponding to the 
^canning of the black are^t of the calibraiion strip and 
produces a second sampling signal when the ramp volt- 
nge reaches a second predetermined magnitude eorrc- 
spondinjt to the scanning of the white area of the cali- 
bration! *201 strip. 

Tbe prosecution history also explicitly describes (he in- 
vention of the '.144 patent as operating asing the Kolker 
equation. Thus, during prosecution AccuScan surren- 
dered coverage of ti circuit operating in a manner differ- 
ent from the Kolker equation. For this reason, claim 17 
is also limited to the Kolker equation and is not amici- 
paicd by the IBM reference, 

Ever>' embodiment and example disclosed in the 
patem."a.s well us the prosecution history, involves stor- 
ing a black sample first and a white sample second, and 
the district couri uirrectlv consirvied the claims iti cover 
onlv this scenario. Thus, the 144 claims cover only 
theKolker equation disclo.sed in the 144 patent, which 
clearly differs from the equation disclosed in the IBM 
reference, Xerox advances no other argument (includ- 
ing any argument based upon etiuivalency of stniciiirc) 
aside from'claim construction lo refute the jury verdict.. 
Substantia! evidence supports the.iur>''s verdict that, the 
IBM reference does not aniicipuic ihe 144j)-Men\. 



Xerox also argues that the 144 paicni is invalid be- 
cause the inveiuion was allegedly offered for sale by 
AccuScan more ihan one year prior to ihe dale of ap- 
piicationf*211 for the 144 p^vtni. 35 U..S.C. ^ 102(h) 
n994) Under PMh WslhElecs.. Inc., 525 U.S. 55. 
66-6iS, 142 L. Ed'. ' 2d 261. 119 S. Ct. 304 11998). 
the old "substantially complete" standard lor determin- 
ing whether the on-sale bar has been triggered has been 
streanilined and modernised to a two-prong test: I) 



whether the patented invention was the subjeci of a com- 
mercial offer for sale, and 2) whether the paiemed inven- 
tion was "ready for patenting" prior to the critical date. 
Although the ultimate determination of invalidity due to 
application of the on-sale bar is a question of law, the 
facts underlying satisfaction of both of these conditions 
are issues of fad. Motion Corp. v. Smghion Trailers, 
Inc., 239F.3d 1253, 1257. 51 VSPQ2d 1699. 1702-03 
(Fed. Cir. 2001). 

Due to the intervening change in the law under Pfaff 
regarding the on-sale bar, the issue of whether the in- 
vention of the 144 patent was on sale prior to ihe crit- 
ical date was tried to the juo' on two separate occa- 
sions, and in both trials the jury ruled that the 144 
patent was not invalidated by the on-sale bar. The dis- 
trict court twice upheld the jury verdicil.*22] as sup- 
ported by sub-stamial evidence. However, the district 
court's first opinion upheld the juiy verdict under the 
rationale that because the sale at issue was eniiilcd a 
"Research and Development Contract." it did not. qual- 
ify as a real sale. AccuScan, Inc. v. Xerox Corp.. % 
Civ 2^79 at 6-7 (S.D.N. Y. Sept. 11, 1998). Z^icharin 
V United Slates. 213 E3d 1366. 1370, 55 USPQ2d 
1047. 1050 (Fed. Cir. 2000), slates: "the fact that the 
sale in (juestion was made in the context of a research 
and dcvelopmcni contract and that there was no fixed 
price set for the [products] docs not suffice to avoid 
the on-sale bar." Therefore, the district court's ruling 
on this point was legally incorrect. The district court's 
second ruling on ihc on-sale bar issue again affirmed 
the jury verdict as supi)orted by ample evidence, but 
did not explain this ruling by pointing out the evidence 
which was relied upon. AccuScan. Inc., v. Xerox 
Corp., 96 Civ. 2579 at 3 (S.D.N.Y. Mar. 15. 2000). 
Thus, for clarity we will briefly outline the points of 
evidentiary contention. 

The application which matured into the 144 patem 
w:« filed on October 2 , 1 974 , with Ray Kolker being the 
sole namedl*-23] inventor. Testimony from Mr. Kolker 
validated a detailed schematic of the ABC circuit dated 
February 28, 1972. as "ihe electrical schematic of my in- 
vemion." Thus, the evidence .supports a finding that ihc 
invention of the 144 patent was "ready for patenting" 
prior to the critical date. 

The second part of the on-sale test is the occurrence of 
a commercial offer for sale, which i.s the critical prong of 
the test in the present case. AccuScan submitted a i>ro- 
posal to the California Crime Tfeclmologic^il .Research 
Foundation ("CCTRF") in Januaiy 1973. which ap- 
pears to qualify as an offer for sale. However, at trial, 
AccuScan presented evidence suggesting that the sub- 
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icci maiier ciituain^l in ihc CCTRF proposal was no 
■ h- Kolker ABC circuit inventloTi of the •J44 patent, but 
faiher was altemauve design developed by Xerox wu- 
nc« Robert UFonii. The subject matter of the commer- 
cial offer for sale must 'be something wuhui the scope of 
ihe claims," and therefore the use of this alternative dc- 
siK,, would indicate that the invention of the •J44 patent 
was not part of the CCTRF offer for sale f /''^^ 
V Reiec. l78F.3d 1378. I3SI 51 USPQ2d 1055. 105h 
(Fed. Or. }999}.[*l^\ 

Xerox dispitte,s ihct any aternatlve design from Mr. 
LaFond ever existed, tuid presented testimony to that ef- 
feci Overall, i!ie testimony presented at trial is conflict- 
inn ' The CCTRF proposal lists Mr. LaFond and Mr. 
Dobrin (VP of Phonapix, the predecessor to AcCuScan) 
;,s responsible for the program, but makes no mention 
o' Mr. Kolker. Mr. LaFond testified that the CCTRF 
prooosal did contain the Kolket ABC circuit of the 144 
patent. However, Mr. LaFond also admitted that the 
CCTRF proposal schematic atiaehment did not contain 

block diagram labeled "ABC circuit. " Mr. Dobnn said 
itioi Mr LaFond did have an alternative circuit, but Mr. 
Dobrin did not know many details about what went into 
ine Phonapix Fax machines that were the subject of the 
CCTRF proposal. Mr. Kolker testified that tne CCTRF 



proposal "flbsoluiely docs not" describe his invention of 
the 744 patent. 

Credibility determinations and the weighing of evi- 
dence are jury functions. Md.non v. Ubeny Lol^ 
j„c 477 US. 242. 255. 91 L. Ed. 2d 202. 106 S. 
a 2505 (1986). Although there was some connicimg 
evidence presented, the jury twice found that the weight 
of the evidence favored AccuScan. OnI*23] appeal, we 
fmd that substantial evidence exists to support the jury s 
verdict. Therefore, the '144 patent has not been shown 
10 be invalid pursuant to the on-sale bar. 



The district court's denial of Xerox's motion for 
JMOL of noninfringement is reversed. The district 
court's de^tial of Xerox's motion for JMOL of invalidity 
pursuant to 35 U.S.C. 8 J02(h) is affirmed. Our ruling 
regarding noninfringement renders the additional issues 
in the case moot . . 

COSTS 

No costs. 
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ABSTRACT 



A mclbod for removing metal compouinds from waste 
water comprising the steps of adjusting the pH of the 
water to from 5 to 12 and preferably 6 to 9; aerating the 
waste water; addrng a flocculating agent to the waier 
and allowing Ooccules including metal compoucds to 
form; and scpararing said floccuJes including metal 
compounds from the water. An apparatus for carrying 
out this method is also ^'vrloW. 

25 Claims, 2' Drawing Sheets 
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The present inventioD relates co the trcannent of foocd thai in some cases the apparatus dis- 

wasie water, anci, in paniculir. to the treaaneot of closed m that patent may be advaatageousJy modified 
water to remove various precipiiaied or suspended by the removaJ of iu ba/Tles and the rclocaiion of the 
mciaJ compounds ihcreirom. aeration mixing unit to a angle to the verncaJ plane 

Runoffs rom a number of indusiriaJ operations such »0 of the rcacnoo tank TTie rate of aeration wuld nor- 
as electncal power plants, steel pl«ts and mines are maUy be from about 6.01 Ibs./hr. to about 70 Ibs-Zhr for 
Z!^.^. to be contaminated with vancus metal coo. a metals coocentradon of 50 mg./l. to 1,000 mg.yl. at a 
llTnt ^Zf ^ ■ '"'''t ^lumh^um. zinc raw water input flow rate of 50 gal./mb. to 500 r^^! 

copper lead, arvenic and chromiu.^ Such contaminants min. The pH of the water is adjusted to be^ Und 
ZIT' "vuonmenul problem. Methods »^ 12 and prrferably to berw-een 6^79/^ 

neutraluing agents and the use of hoidinTpSnr^ to t^Lw necessary to reduce the pH 

clarifying tanks. Such methods have not, howeS?. beS l£L h ^4^'' completion of the' process de- 
entirely satisfaaor^ because of the lengthy periocSTf 20 J^^^J^^ vvaier « then removed m line 20 to 

time which they would generallv be r'?2red tS^^^^ "^T. ^'^T ^ t .^^^^^^^^ -S^^ ^om 

treatment ' - rcquirco lo eiieci polymer taink 24 is also moved in line 26 to line 20 to be- 

mucd with the water in rotary dnm thickener 2'» 
SUMMARY OF THE IN^TNTION ^here the metal compounds arc nocculatcd and sepa- 

It is therefore an object of the present invenrion to 2< ^""^^ PO^ymen which-are used for primary clan- 

provide an improved method and aopararus for remov- purposes arc amomc polymers. NALCO 7767 is 

ing precipiute or suspended metaJ compounds from commcrciaUy a vai]able anionic poI>Tner. Caii- 

wasic water. polymers may be used for dewatering purposes and 

In this method the pH of the water is first- adjusted selected from the foDowing commercially avail- 

from 6 to 10. Preferred neutralirig agents are sodium ^ ^^^^ polymers; PERCOL AC 737 and UNIFLOC 630. 
hydro^dc, and anhydrous ammonia when the waste ^om the rotary drum thickener is removed in 

water is overly acidic or sulfuric acid or hydrochloride ^ polishing pond 30 from where outfall is re- 

acid when it is overly basic. The water is also aerated to ™oved m line 31 Water and flocculated metal com- 
a dissolved oxygen concentration of from 0.01 Ib./hr. to pounds are removed from the rotary dmm thickener m 
70 Ib.Ar. at a raw water input flow rate of 50 gaL/min. 35 ^- Additional polymer from pol>-mer tank 36 is 
to gal./min. to 500 gal./min. Neutralization and acra^ moved in line 3S to be mixed with water and flocculated 
tion may preferably be done siculianeonsly. A poly- metal compound in line 38 which are then moved to bell 
mcric noccuJadng agent is then axided to the water. The ^^^^^ ^ the flocculcs are dewaicred and 

metaJ compounds arc then floccuUied, and the floccu- ^^om which water is removed to the polishing pond in 
laied metal compounds arc separated from the water by 40 

means of a rotary drum thickener, clarifier or other Referring to FIG. 2. waste water .''n^m a raw water 
suiuble means. A preferred flccculadng agent is an source 110 b removed in line 112 to be mixed with 
amomc or canonic polymer whcrer. the use of an ani- neutralizing agent from tank 114 moved in line 116 to 
on:c polymer would be prcferrtc to: primary clarifica- reaction tank 118. The neutralized, aerated and agiuted 
tion or serzng purposes while :he cationic polymer 45 water is then removed in line L20 to clarifier U2 to 
would be preferred for dewatering purposes. The floe- which flocculating agent from polvmcr lank 124 
culaied meul compounds are the- funhcr dc%vatcred in through line U6 is mised. Water is removed from the 
a belt filter press or other suiuble apparDius. clarifier in line US to polishing pond 130 from where 

BRIEF DESCRIPTION OF THE DRAWINGS ^ released from line 132. Flocculated metal com- 

^ ... ^50 pound along with water is removed from the clarifier in 

The present lavennon is funhe: described with refer- line 134 from where is mued with additional polymer 
ence to the accompanying drawir.g in which: from pwlymcr tank 136 and line 138 and then dewaiered 

MO. 1 IS a schematic, drawing cf apparatus used to in belt filter press 140 where additional water is re- 
carry out one preferred embodiizea: of the method of moved and transported to the polishing pood in line 
the present mvcotion; 5* 142. ; b "jjc 

' to TO- 3. waste water from raw water 

carry out another preferred emboiuneDt of the method . source 210 b removed in line 212 and neutralizing aeent 

of, the present invention; ^ . ; f^om tank 214 b removed in line 216 to reaction Lk 

-.^ n.M "".^'^^'^^ i'^'^^l''' to -^8 ^rom where it is removed in line 220 to clarifier 222 

oTl^. '^r J en:cc<^.tr: or the method 6C after be^.g r^.ed vvith Ik^-culnting aeent from polymer 

of the present mvcnt.on: and _ _ ,3, ^^^^^ ^^^^ 

..rl V 2pparatus used to fier is removed in line"22S to polishing pond 230 from 

orSe^olVnt':^;/"?" '""^'"^"^ '-'^ ^^^^^ ^-^^^^ - — - J-^^^- FIoc'^uL coVS 

Of the present invention. compounds are removed with water from the 

DET.MLED DESCRIPTIO.V ^' clanfier in li::e 234. Adiitional pol\-mer from polymer 

Ref-rHnaiftPir I tk^ . - ^ fcr.cved in luic :38 (o bc mixed with 'Jie'noc. 

ncmJ;Z!»^ 1. the raw u.t.r source IS shown at cules which are then introduced to rotarv dr^m thick- 

numeral 10. U as:e water is rcmo^ ed ::cm tbs source in ener 239 and arc then introduced to belt tiltrpTeJs 
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4 

Refenwg to HG 4 wute water frotD raw water ■ eluding said meul compounds to form-l^d 
tanjc 318 froffi where water is removed in line 320 tn lo ? tv* pn*,u«.^ *r i i v ■ 

coDtaaung metUcoiapound along with wa.*r are re- 15 w«,e water containing the HoccuJated metaJ com- 
moved m line 334 and are .mxed widi additional poly. poand separated in step e. ""^^ 

J/wlLTed't^lSf Sfe™ "^■^''^ °f =^ 3 wherein after the addition 

dewatered m belt filter press 340 from which water is of the addiuonal noccuiatiae agent polymer the floccu 

reinoved to the pohshjng tank m hne 342. Alternatively. lated metal compound is dewa11r«l b^p (0 b ^^^^ 

portjoos of the floccules, water and polymer mrmue in 20 filter press. oewaiereo in sup {i) ui a belt 

bed S^""'^ ''"'"'^ '° ^« of claim 4 wherein there is water 

T>- ^ .V. J J r L which is removed in ncp (Q and said water removed in 

fu^. T i!^"^ *f "r"" °^ " "'P (0 """O^-^J 'o a polishing pond 

further descnbed wtth reference to the foUowbg exam- 6. n,e method of claiTs wbe'riS in step (e) separa- 

^ ' 25 rion is conducted by means of a clarifier. 

EXAMPLE * 7. The method of claim 6 wherein additional floccu- 

=one=.«uo. of i ll,./HP Lr. S«i.» MrSiS^S? ™ " " 

^If™"',!",!"^''' " """^l '' J"'"- Th. m.Ihod of claim < wbtrdK litre b wiltr 

water u transferred to a flocculaior reactor where a 10 Th^,r,,tCi* «f-i - , v ■ • 

UNIFLOC 630 cationic polymer is added at a rate i 2 tioA^o?u«^K ^ ^ T^"'^ "."'^ ^P*"' 

no\A -TV • . . r-- J " -uvjtvt «i 4 fiic tH z non is conducted by means of scaucntiaJ tTMtm*nt in a 

aggJomerinon of the neutral- clarif.er and a rotarv d^ S«r 
a polishing pond at a rate of approximately 300 GPM. 15 TV* r«*rK^ «f i • uucjccucr. 

;z:sfo'"^£r.^.r'"'"°---«^ 

WTut is claimed is- • " ''^'^'^ nocrulated metal com- 

1. A method for removing metal compounds selected "^i? "V^ '^'^TJ'^fV^P ^ * 

LTnictdc^"o^""r'""^^^- • isiJju?ed^'rm°^r. otS:°"'^^'^'''^^ 

[.ejs of ^^-Pnsmg the 19. TT,e method of claitn 1 whSein b step (a) the pH ' 

(a) adjusting the pH of the waste W3ter to from about S^Shir^vJ^S^LV^ 'S*"' "'ff 

5 to about 12- "naooui soaium hydrowde. anhydrous amraoma. sulfunc jcid 

Waeratmgthewaste water: ^20 Se°^!?ho/f 'l • , k • . . 

and waste water is acrjicd in said reaction Link to M Th^ n-rhnH i , u • v 
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22. The method of chhn 1 whcrcLn the polymer is a 
anioruc poiymer which ii used for setUing purposes. 

23. The method of clain 1 whereb the polymer is 
added in i dilute concentradon of from about 6.5% to 
about 1.5% by wcighL 

24. The method of claim 1 wherein after step (e) a 



portioo of the separated water is removed to a pohshihe 
pond. 

25. The method of claim 1 wherein in step (e) scpaia. 
don is conducted by means of a rotary drum thickener 
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STEVENSON - RECROSS 
THE COURT: Was that due to the low pH of the 

effluent? 

THH Pa... .ro. the p„ an. the.e „a. 

V be.„ _ ^^^^^ ^^^^ ^^^^^ ^^^^ ^^^^^^^^^^ 

m the water. We -- to ^ 

'° '"^'^ ^^y- ^ don't know the reason 

THE COURT: So ■^11c=^ ^^ 

]ust to summarize them, you 

experimented with the polymers -- 
THE WITNESS: Yes, sir. 

THE COURT: " you experimented with their 

dilution. 

THE WITNESS: That is correct. 

THE COURT: vou experimented with the dosage 

THE WITNESS: That's correct. 

THE COUHT: .ou experimented with the pH in the 

reactor vessel . 

THE WITNESS: That's correct. 

THECOUPT: Oid you experiment with the infection 
points at an of the polymer? 

THE WITOESS: Yes, we did. 

THE COURT: o.ay. What did you do with that. 
THE WI^ESS: Moved them! ;^d sometimes just 

"""^ - -udses. The second one 
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STEVENSON - FURTHER REDIRECT 440 
^ . ™ Okay. How about determining the ' 

2 injection point of the polymers in terms of treating "that 

3 waste water stream? 



THE WITNESS: There is also some experimentation 
that goes along with that. But historical -- 

THE COURT: Experimentation in the laboratory 

7 first or experimentation - or are we talking -about field 

8 testing? 

THE WITNESS: If you have a field testing and have 
the time to do it in the field. 

THE COURT: All right. That is all I have. 
THE WITNESS: Thank you, Your Honor. 
THE COURT: Let me start with you, Mr. Elliot. 
MR. ELLIOT: Yes. Your Honor. If you would give 
15 me just a moment . 

THE COURT: Sure. I appreciate both of you not' - 
objecting to one of my questions. 

MR. TARASI: Your Honor, I had one look at me one 
time and the Judge says, "What?" 

THE WITNESS: I would like to know if I got the A. 
FURTHER REDIRECT EXAMINATION 
. BY. MR. ELLIOT: 

^' the.pH range of .8.4 .to 8.5,- in 

fact, was- designed to optimize removal of copper rather than 
of the 20 California-listed metals, 'right? 
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ROTH - CROSS . 6.09 

1 Q. Do you say. anywhere in your -- you don't say 

2 anywhere in your report that a metal -metal compound such as 

3 barium chromate is a metal compound as one skilled in the 

4 art would understand Claim 1 of the 800 patent, isn't that 

5 right?. 

6 A - No, sir. That one skilled in the art would 

7 understand that. 

8 Q Well, that is not what it says in your expert 

9 report, is. it, Dr. Roth? 

10 A No, sir. It is not. 

11 Q Dr. Roth, in your opinion, prior to actually 

12 removing copper from a waste stream with the method and 

13 apparatus of the 800 patent, one skilled in the art would 

14 not have been able to predict with confidence that the 

15 invention claimed in inventions claimed in the 800 patent 

16 would be able to remove copper. Is that right? 

17 A That is correct. There was no -- I found no 

18 evidence in the literature to support that it would. 

19 Q The removal of copper from water was a well known 

20 art prior to 1993, isn't that right? 

21 A That is correct. . - 

22 Q And one can remove copper from a waste stream just 

23 by changing the . pH. • Isn' t. that • right? 

24 A That is correct. 

25 Q No aeration is required. 

Heritage Reporting Corporation 
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CHEMICAL SEPARATION TECHNOLOGY EVALUATION 
PARTI " SUMMARY AND RECOMMENDATIONS 

SUMMARY 

power's review of the CST patent and equipment design indicates that the metals 
removal performance claimed by CST is not unreasonable. Hov^ever, performance 
for removal of heavy meals other than iron and manganese remains to be tested, as 
does the efficiency of a single treatment module in removing metals whose 
optimum pH for recovery is different. The CST module and sludge removal system, if 
it operates, as claimed and performs similarly on metals other than iron and 
manganese, would have potential as an alternative to other sludge treatment and 
removal systems. 

power's technical review of the CST patent indicates that the patent could be 
circumvented, though CST's priority in tne market - as well as the potential for legal 
action - gives the CST technology some market advantage. 

The primary reagent required by the CST system is sodium hydroxide, or caustic. 
Secure sources of caustic exist, and a number of manufacturers in the Western U.S. 
are preparing to expand production. 

Alternative treatment processes in competition with the CST technology include 
othersystems employinq chemical precipitation, including lime precipitation, caustic 
precipitation, and sulfide precipitation, as well as systems employing other forms of 
treatment; oxidation, reduction, ion exchange, reverse osmosis, and carbon 
adsorption. 

An interesting potential use for the CST technology is treatment of acid drainage 
conditions associated with mining operations listed on the Superfund clean-up list. 

Another potential application for the CST technology is the treatment of cyanide- 
bearing waste process waters produced by gold mining operations. Gold mine 
operators face scrutiny from environmental groups ana regulatory agencies, and 
mining firms are now spending significant amounts of money for treatment and 
disposal. 

There appears to be no reason why the CST system would not work on the oxidation 
treatment of cyanide. Specific modification recommendations could be made after 
further evaluation of equipment design. Two specific applications of cyanide 
treatment within the gold industry should be pursued: 

• . Tailings cyanide detoxification 

• Barren process waters or clarified waste waters from tailings 

Marketing the modified CST unit to mine operators is a possibility, though POWER 
suggests that the CST technology nirght advantageously be used as a' unique 
proprietary process offered by a clean-up firm specializing in cyanide detoxification. 

The use of CST technology for cyanide detoxification should be marketed to large 
mine operators with significant reserves and low operating costs. 
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RECOMMENDATIONS 

It is apparent that, while there may be significant long-term mining applications for 
the est technology, the short-term prospects are contingent upon future regulatory 
implementation and enforcement. POWER has identified some near-term prospects 
for a variation of the process in treatment of cyanide-bearing waste process waters. 

While there appears to be considerable potential in this alternative application, we 
recommend that Operating Services consider implementing the following actions 
before making any decision on the potential acquisition of CST. 

1. An on-site verification of the CST system performance in treatment of heavy 
metals should be completed. This would involve a site visit, observations and 
independent sample collection, testing by technical staff, and validation of 
results. 

2. Additional experiments should be conducted to determine if the CST system 
would be eftective in cyanide neutralization, using at least one of the 
following two alternative approaches: 

a. Prepare a batch of cyanide^bearing sample material of sufficient volume to 
permit meaningful testing, and treat the sample at CST's facility. We 
suggest that the sample volume be no less than 20,000 gallons. This 
approach would involve considerable attention to proper storage and 
handling of the sample, as well as disposal of the treated sample, 
particularly if acid neutralization is not effective. 

b. Design and build a small-scale pilot treatment unit which duplicates the 
CST process in miniature. Ideally, this unit would be skid-mounted and 
portable, using a 3/4-ton truck or flatbed trailer. The pilot plant could be 
readily transported to one or more sites for testing a sample stream where 
facilities already exist for containment and disposal of material. The pilot 
plant could also be used for identification of other applications or for 
marketing demonstrations if the CST technology proves effective for 
cyanide neutralization. It may also be possible to obtain funding for initial 
development of the pilot plant from a regulatory agency such as the EPA, 
the Bureau of Mines, or a state environmental agency, though POWER 
notes. that pursuing agency funding for a demonstration at a specific site 
would be easier once tne pilot plant is built and in operation, 

3, Finally, POWER suggests that the greatest profit potential from use of the CST 
technology for cyanide neutralization appears to lie in offering treatment 
services, using the CST system as a proprietary technology, rather than in selling 
equipment or treatment plants to mine or mill operators. We recommend that 
Operating Services prepare a business plan and financial forecast to identify and 
analyze the financial potential for return on investment in establishing such. a 
service entity. 
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CHEMICAL SEPARATION TECHNOLOGY EVALUATION 
PART II - REVIEW OF TECHNOLOGY AND MARKET POTENTIAL 



TECHNOLOGY REVIEW 
Basic Treatment System 

POWER has reviewed the CST patent and related eauipment design for their heavy 
metals treatment module. Their treatment moaule combines caustic (sodium 
hydroxide) and an oxidizer (oxygen from the air) w^ith acid water bearing a high 
concentration of heavy metal in a highly agitated reaction zone. This'purportedly 
results in a very rapid neutralization of the acid and precipitation of the heavy 
metals from the waste stream. Per Sandy Stevenson of CST, the key to their system is 
the fast reaction rates resulting from the introduction of the reaaants and the waste 
stream sirnultaneously into the agitated reaction zone. Again per Mr. Stevenson, 
this, combined with a very accurate pH control system, allows high metals removal 
efficiency at nearly stoichiometric conditions. 

The system chemistry, neutralization and subsequent precipitation of metal 
hydroxides, oxides, or complexes, is relatively straightforward and is discussed in 
various reference texts. Although no specific claims for removal rates could be 
checked, it seems reasonable that the system would work in the manner claimed bv 

CST ' . 

One area of concern is the fact that the existing operating systems have been used to 
remove only iron and manganese from waste streams. Although it is probable that 
removal of other heavy metals would occur, to determine actual removal efficiencies 
would require application of CST systems to waste streams bearing other heavy 
metal constituents. 

A related concern is whether a single treatment module could provide high removal 
efficiencies of several metals in a given stream, since the optimum pH for removal of 
each metal will be different. For example, chrome (III) hydroxide has its lowest 
solubility (and thus highest potential for removal) at approximately pH 8.6. Lead 
hydroxide has its lowest solubility at approximately pH 9.7. At pH 9.7, however, 
chrome (III) hydroxide's solubility is an order of magnitude greater than its solubility 
atpH8.6. 

Although this fact is a negative factor in the context of the unit being used as a 
generaltreatment system, it does open up the possibility that it could be used to 
selectively precipitate and recover individual species. 

Sludge Recovery System 

Of major concern in any treatment system utilizing precipitation is recovery and 
subsequent disposal of the solids. Per Sandy Stevenson, CST uses flocculent addition 
before feeding the solids-treated waste stream to their sludge removal system. This 
system consists of a rotary drum thickener ,whi^h concentrates the i>olids from 1/2% 
to 5%, followed by a belt press which further concentrates the stream to 
approximately 20 % solids. This sludge treatment system is physically compact and 
could be delivered to treatment sites on trucks. 
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Per Mr. Stevenson, using the GST unit followed by the sludge removal system, the 
total iron content of the treated waste stream can be reduced to 0.002 mq/l on the 
waste streams they are presently treating. Assuming this value is correct, the system 
performs very well on this type of waste stream. 

Typical sludge removal systems require large land areas for settling ponds and/or 
expensive clanfiers, thickeners, filter presses, etc. If the CST system, including the 
treatment module and sludge removal system, performs as well on other waste 
streams as it reportedly does on the iron-rich stream, then it should be able to 
compete favorably with typical treatment systems. 

Patent Integrity 

The CST patent which covers the treatment module and does not include the sludge 
collection system, has been reviewed by POWER. 

It should be clearly understood that this review was performed by technical and not 
legal personnel. As a result, it consists purely of the perceptions and opinions of the 
engineers performing the review. The intent of this review is to consider the 
integrity of the CST patent and offer opinions as to whether the underlying process 
and equipment is unique and therefore cannot be copied or duplicated without 
patent infringement. 

The basic patent addresses. the simultaneous introduction of a neutralizing agent 
and an oxidant into an agitated zone resulting in an "instantaneous elevation of 
pH" and further states that this results in the reaction time being greatly reduced 
and thus "the equipment required is small, compaa and easily transportable. " This 
is accomplished in a reaction vessel and uses an aerator motor and pH control 
system. 

No treatment systems which exactly duplicated the CST system were found. 
References to this type of approach were made in various literature sources, 
however. One reference d), which addresses the design of iron and manganese 
removal systems, states that an oxidation system which involves pH adjustment is a 
basic approach to removal of these constituents. A figure illustrating the design of 
such a system shows untreated water being fed to a vessel with an agitator and then 
to a detention tank. "Chemical injection" is also shown as occurring at the tank with 
the agitator. Although this is not precisely what is being done in the CST system, it 
appears to be very similar and could be used as justification for a competitor to build 
their own packaged treatment system, possibly using separate reaction and 
detention tanks, and avoid patent infringement. It should also be noted that this 
reference predates the patent by three years. 

Using pH adjustment (with lime, caustic, CO3, or HCO3) and addition of an oxidizer 
(oxygen from air, pure oxygen, ozone, hydrogen peroxide, chlorine, et al) to remove 
heavy metals is also discussed in other literature references (2). Therefore, it would 
seem apparent that the approach the CST module uses for the removal of heavy - 
metals is not unique, although precisely how it is.done may be unique. 

The overall impression of this reviewer is that the patent couid be circumvented 
relatively easily by competitors. However, if PG&E Operating Services chooses to 
invest in CST, it would be possible to minimize the negative impact of competitors 
marketing essentially the same system. The CST system is already developed and 
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ready for the marketplace (although it has not yet been field-tested on nnany heavy 
metals). 

Assuming a market for this type of treatment system exists, an aggressive marketing 
strategy v^ould allow the CST system to become established in the marketplace 
before the potential competitors could react by developing systems of their own. 
Also, it might be possible to extend this grace period by appropriate "saber rattling" 
over the defense of the CST patent by the company attorneys. 

1, James M. Montgomery. Water Treatment Principles and Design, 
John Wiley & Sons, New York, 1985. 

2. Corbitt. Robert A., Standard Handbook of Environmental Engineering, 
McGraw-Hill, New York, 1989. 



RAW MATERIAL SOURCES AND AVAILABILITY 

Although a small quantity of flocculent is also used, the primary reagent fed to the 
CST system is caustic (sodium hydroxide). If widespread sales of these units occur, the 
demand for caustic would incr-ease and the supply and/or price could be adversely 
affected. Therefore, POWER has reviewed the cost and availability of caustic in an 
attempt to define the potential risk associated with this feedstock. 

In the past few decades, caustic has primarily been co-produced with chlorine from 
sodium chloride. In recent years, the demand for chlorine has declined as various 
chlorine consumers such as the chlorofluorocarbons and chlorinated insecticides 
industries have fallen into disrepute. This has resulted in tight caustic supplies and 
higher prices. As an example, in the past few years the price of caustic has increased 
from $90Aon to over $300/ton in some areas. 

The strong demand and increased prices for caustic was recognized by the soda ash 
(sodium carbonate) industry as an opportunity and it has responded accordingly. 
The soda ash industry, whicn recognized that the reaction of soda ash and calcium 
oxide produces calcium carbonate and caustic, has recently entered into the business 
of caustic production. 

In the western United States, the soda ash industry is primarily located in 
southwestern Wyoming near Rock Springs (although there is a plant near Trona, 
California, also). Producers in the Rock Springs area include FMC, Tenneco, Stauffer, 
General Chemical, and Tg Soda Ash. Of these, FMC started up a 65,000 ton/year unit 
this spring, Tenneco recently broke ground on a similar sized unit, and Tg Soda Ash is 
awaiting management approval of an AFE for a 150,000 ton/year unit. General 
Chemical's and Stauffer's plans are unknown. If demand warrants and the price 
. remains high, addttibnal capacity could be added by some or all of these soda ash 
producers. Therefore, Jt is felt that a relatively secure source of caustic exists and its 
use is a matter of economics. 

One soda ash producer, who was felt to be representative^, stated that a 50% caustic 
solution would be sold, FOB their plant, in the $25b-320/dry ton rangf . They further 
stated that for a long term contract, a price in the $220/ton range would be 
reasonable. 
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COMPETfTION 

Treatment technologies in competition with the CST system fall into two general 
categories. One includes systems which utilize similar physiochemical processes, and 
the other includes systems which are based on various other processes. The first 
category, which includes the CST system, basically uses chemical precipitation and 
physical separation as the basis for heavy metals removal. The second category 
includes systems which employ ion exchange, reverse osmosis, and activated carbon 
adsorption. 

Chemical Precipitation Systems 

Chemical precipitation systems, by definition, use a reagent which moHifies the pH 
and reacts with the metals to form a precipitate. Typical precipitating agents include 
lime, caustic, and sulfides. These can be used in combination with oxidizing or 
reducing agents to reduce toxicity or solubility, or transform a substance into a more 
easily handled form. 

The primary advantages of lime precipitation systems are that the lime is relatively 
inexpensive, about $90/ton, readily available, and that the systems are widely known 
and accepted. The advantage of the low lime cost is somewhat negated by the fact 
that ratios as high as 4:1 over stoichiometry are typically used to provide an 
adequate reagent concentration. Other disadvantages of lime systems include: 
slow reaction kinetics and subsequent large holdups to provide residence time, large 
settling ponds for sludge collection, generation of large volumes of sludge 
compared to systems based on other reagents/ and generation of a sludge which is 
generally not desirable for reclamation. 

Caustic is more expensive than lime, although with the nearly stoichiometric reagent 
addition used by the CST system, the reagent cost penalty is minimal (with low cost 
caustic, the advantage will aaually be with the caustic system), there is a much 
smaller quantity of sludge generated, and the sludge is more likely to be suitable for 
reclamation. 

The primary advantage of systems using sulfides, which are much less common than 
lime systems, is that many heavy metals will react to form a compound vvith much 
lower solubility and thus provide for lower concentrations of heavy metals in the 
treated stream. As an example, at approximately pH 9.7. lead sulfide, which might 
be formed with a sulfide precipitation system, solubility is less than 10-6 mg/l while 
lead hydroxide solubility is greater.than 10 mg/l. While this is an extreme case, other 
metalsfollow this same trend. 

Oxidation 

Oxidation is used in the CST system to enhance the reaction kinetics of the 
precipitation system. Oxidation is used in cyanide, treatment systems to transform 
the sodium cyanide into non-toxic sodium salts. As pH control is critical to this 
process to ensure that cyanide gas is not emitted, the accurate pH control offered by 
the CST system used in conjunction with a strong oxidizer such as ozone, chlorine or 
hydrogen peroxide would seem an ideal way tg neutralize cyanide. This appears to 
be an excellent potential market for CST units. 
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Reduction 

Chemical reduction is primarily used for treatment of wastes containing lead, 
mercury, or hexavalent chromium, using reducing agents such as sulfur dioxide, 
sulfite salts, and ferrous sulfate. With hexavalent chromium, the oxidation state is 
first changed using a reducing agent in an acidic medium to produce trivalent 
chromium which is then precipitated under basic conditions. It is theoriied that two 
CST units in series could perform these two process steps to remove hexavalent 
chromium. 

ion Exchange 

In ion exchange systems, heavy metals are removed by passing the waste stream 
through an ion exchange resin bed and exchanging tne heavy metal ions for 
innocuous ions which are on the surface of the resin. This is a relatively simple 
system which works well to treat small streams with low concentrations of metals 
under certain conditions. The ion exchange system design must be sensitive to the 
specific metals to be removed, suspended solids must be controlled to prevent bed 
plugging, and precipitation reactions which could also plug the bed must be 



sites and the wastes from this process, which include the heavy metals originally 
removed, must be dealt with in some manner. 

Although ion exchange units are used to remove heavy metals in certain 
circumstances, it is not anticipated that they would be in direa competition with CST 
systems in most instances. 

Reverse Osmosis 

Reverse osmosis is a membrane filtration process which, although primarily used to 
improve the quality of brackish water, can be used to remove heavy metals. 
However, due to susceptibility of the membrane to damage, high capital costs, and 
the reouirement that a highly concentrated residual stream be dealt with, the 
applicability of reverse osmosis as a means of removing heavy metals is limited. 

Carbon Adsorption 

Carbon adsorption, in which an ion is adsorbed onto the surface of a carbon particle 
as the waste stream is passed through a carbon bed, can also be used to remove 
heavy metals. Commercial applications for heavy metals treatment are also 
anticipated to be quite limited due to the variability of the removal efficiencies, long 
contact times required, and necessity of regenerating or disposing of the spent 
carbon. 
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MARKET POTENTIAL 

Per PG&E Operating Services' verbal direction, the original proposed scope of this 
investigation, which v^as to perform a broad-based market assessment, w^as 
modified to focus primarily on the mining industry. Accordingly, POWER has 
confidentially discussed this technology ancTits potential applications with mining 
industry personnel and regulators who deal with the mining industry to ascertain 
their interest and thoughts for its market potential. 

Much emphasis today is placed on precious metals mining (gold and silver) where 
cyanide is used to extraa the metal values from the ore. Process waters are kept at 
pH levels typically above 10.5. Even in the base metals industry (copp6r~ lead - zinc, 
etc.), process waters are relatively neutral with pH levels around 7.0. Copper metal 
mining producers often employ process circuits for high sulfide ores to produce acid 
as a by-product for commercial sale. In processes where acid is employed and waste 
waters may be present for treatment, the industry is bound by law through Federal 
regulations and is not allowed to discharge at all. Treatment, where necessary, is 
typically done by evaporation in holding ponds with some pH control by lime 
treatment In most cases, process waters are recirculated. 

Direct application appears limited for use of treating acidic waste waters in the 
present day mining/processing industry, since mining companies are very unlikely to 
undertake large-scale treatment programs until such programs are required by 
government regulations and the regulations are effectively enforced. 

There appears to be one potential market area within the minerals industry, 
although the development time-lines for this market area could be long. Acid 
drainage problems associated with mining operations listed on the Superfund Clean* 
up list are well documented. Several sites of interest would include: 

• Yak Tunnel Project, owned by ASARCO, located in Leadville, Colorado 

• Red Mountain Property, owned by Cornucopia Resources, located in Ouray, 
Colorado 

• Butte-Anaconda, Clark Fork River Operations, ARCO Minerals, Butte and 
Anaconda, Montana. 

• Bitter Creek Project, owned by Phelps Dodge, located in Jerome, Arizona 

• Pinal Creek Project, owned by Cyprus Minerals, located near Globe, Arizona 

Most of these sites have been well studied, but the time involved in developing 
practical solutions, along with the political realities and associated costs, have 
delayed much of the clean-up work. At Butte, Montana, .acid water volumes 
associated with the Berkley pit are staggering. The costs of disposal treatment have 
been estimated at hundreds of millions of dollars. No real solutions have been 
developed to date. Both ARCO Minerals (Anaconda Minerals) and the EPA continue 
to study the problem. 

In addition to the applications noted above, POWER has identified some near-term 
prospects for using a variation of the CST technology to treat cyanide-bearing waste 
process. waters from gold and silver mining operations. Since the need js apparent, 
the money is available, and the potential market is very large, we have discussed this ' 
application in the following separate section, "Alternative Mining Industry 
Applications." 
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CHEMICAL SEPARATION TECHNOLOGY EVALUATION 
PART III - ALTERNATIVE MINING INDUSTRY APPLICATIONS 



New Target Application 

After confidentially discussing the CST system with operators within the minerals 
industry, POWER has identified a potential pioneer application for the CST system. It 
is apparent that the technology could be employed to handle a real problem specific 
to the gold mining and processino industry. There are significant short and long 
term cost liabilities associated with the disposal of cyanide-bearing waste process 
waters. Most gold operations throughout the country have routine but short-term 
problems with wildlife being poisoned by cyanide present either wllhin tailings 
impoundments, water holding ponds and/or heap leach ore piles. Stria state and 
federal standards have been established and violators are fined for excussions over 
the allowed limits of mammal and avian kills. Public concern has significantly grown 
over the past few years. National and local environmental groups who monitor the 
mining industry have managed to create physical and monetary road blocks to mine 
development. 

Perhaps the most critical area of concern is that of the long-term liabilities of cyanide 
retained in large volumes of waste heap-leached rock, tailings materials anc/ spent 
process water holding ponds. State and federal regulators, as well as environmental 
groups, are very concerned about the long-term affects of cyanide being leached 
into ground water resources. Newmont Gold's operations in Nevada, as well as 
many others, have been targeted by major environmental organizations. Placer 
Dome's operations in Montana and Newmont's Carlin operations in Nevada were 
subject of concern and debate during 1989 on the television program "20/20." 

In short, the detoxification of cyanide is a heated subject as well as a costly item for 
the gold mine operator, who now may spend from $0.08 to $0.52 per ton of ore to 
treat cyanide in tailings materials prior to impoundment. For operations such as 
those run by Placer Dome, Newmont, Echo Bay Mines, Pegasus, Barrick and Amax, 
the overall costs to treat cyanide is significant. For example. Echo Bay's operations in 
Nevada, including McCoy/Cove, Round Mountain, Borealis and Alta Bay, report 
approximately 320,000,000 tons of in-ground reserves. At $0.08 per ton or the low 
end of the treatment cost scale, they will spend approximately $25,600,000 in 
cyanide detoxification over the life of the mine operations. I would estimate that 
Echo Bay is now spending roughly $600,000 to $1,000,000 per year to address this 
issue. Ironically, after operations are completed, they will still need to address the 
primary concern, the long-term ground water liability and associated clean-up 
issues. 

Process Changes . 

Based on the basic CST system. design and its rapid ability to neutralize acidic waste 
waters, there appears to be no reason why the system would not work in the 
oxidation treatment of cyanide. Depending upon, the system's application, 
modifications would be needed, especially where waste streams of high percent 
solids (30-50%) are to be treated. Oxidizers SMch as hydrogen peroxide, ferric sulfate, 
ozone, and chlorine could be used. Specific modification recommendations could be 
made after further evaluation of the equipment design, in the light of present 
industry approaches and applications. 
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Market Approach 

Two areas of cyanide treatment within the gold processing industry should be mpre 
thoroughly examined including: 

• Tailings cyanide detoxification including waste streams having 30 percent 
solids anci greater. 

• Barren process waters from heap leach operations or clarified waste waters 
from tailings impoundment. 

Marketing the modified CST system as a unit to be operated by the industry is one 
approach. However, establishing a clean-up company specific to cyanide 
detoxification in tailings materials, heap leach waste piles and/or barren process 
leach solutions in storage would appear to be more beneficial to the industry, and 
perhaps, more lucrative. If the technology could be applied whereby treatment 
costs were lowered as opposed to the specific cost of clean-up by the operator, then 
a niche might be established. 

Considering the large quantities of material to be handled and treated, and the 
present costs per unit ($0.08 to $0.52 per ton) of treatment, the approach could 
represent long-term cash income to the new company operator. However, a big 

auestion to be considered in this approach is the "placement of liability" after 
ecommissioninq of a site. The new company should approach the clean-up 
problem with a clear understandinq with the owner that the liability is the owner's. 
This approach does seem to work for companies such as Groundwater Technology, 
Inc., which specializes in ground water testing and treatment. 

Large operators with significant reserves and low operating costs should be 
targeted. POWER'S contacts for this document included the following : 

• Pegasus Gold 

• Echo Bay Minerals 

• Barrick Goldstrike 

• Meridian Gold 

• Placer Dome 

The following companies should also be considered: 

• AMAXGold 

• Noranda 

• FMC 

• Inco (American Copper and Nickel) 

• Homestake 

• Battle Mountain Gold 

• Gold Fields 

• BP/Kennecptt - 

• Phelps Dodge 
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AGREBUNT NC. 161653 



BETWEEN 



OWNERS 



AND 



CHBAICAL SEPARATION TECHNaCGY, INC. 



THIS AGREEMENT, entered into the 5""' day of 




1988, between 



PENNSYLVANIA ELECTRIC CWPANY for the Keystone Station CWners: Atlantic City 
Electric Company, Baltimore Gas i Electric Company, Delmarva Power i Light 
Company, Jersey Central Power and Light Company, Pennsylvania Power i Light 
Company, Philadelphia Electric Company, ana Public Service Electric & Gas- 
Company (hereinafter referred to as "Owners") and CHE1ICAL SEPARATION 
TECHNCLCGY, INC. (hereinafter referred to as "Contractor" ), intending to be 
legally bound, agree as follows: 



ARTICLE I - SCCPE OF WC«K 

A. Contractor shall provide all labor, supervision, equipnent, material , 
parts and insurance necessary to perform required technical service and 
maintenance on Chemical Separation Technology's mobile caustic treatment 
unit. 

B. The Contractor shall test, evaluate and develop new methods and procedures 
for the treatment of waste waters. in an environmentally safe and economic 
manner . 



AGREB-1ENT SCHEDULE 
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B. Contractor hereby agrees to perform this work as may be authorized by the 
Owners via work releases issued to the Contractor , from tine to time, by 
the Owners' technical representative, The Contractor understands that the 
Owners do not promise or warrant the amount of or that any such work will 
be required hereunder, 

ARTI CLE II - TEW 

The term of this Agreement shall be entered into the date hereof, and shall 
continue through January 14, 1989. 
ARTICLE III ' PAYMENT 

A. Contractor shall be paid in accordance with the ATTACmENT I - RATE 
SCHEDULE for work performed as set forth in ARTICLE I - SCOPE OF WCRK; 
except that, in no event shall the Contractor be entitled to payments in 
excess of $25,000.00. which is hereby established as the Ceiling Price 
authorized for such work, and subject to the following conditions: 

1, Owners shall not be obligated to pay the Contractor in excess of the 
above stated Ceiling Price and the. Contractor shall not be obligated 
to continue performance of the work under the contract unless and 
until the Owners shall have notified the Contractor by an amendment 
hereto that the Ceiling Price has been increased. 

2, Daily time sheets shall be submitted to the Owners' designated 
technical representative for review and signature. The Contractor 
also shall submit additional supporting documentation as deemed to be 
necessary by the Owners. 

3, Contractor' s records . insofar as they pertain to billings to the - 
Owners or to disbursements made to the C**ners'. account for fie 
services provided hereunder, shall be maintained in accordance with 
generally accepted accounting practice and shall be open to the Oners 
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inspection, and audit, upon reasonable prior notice and during normal 
business hours, for three (3 : years after the calendar year in which 
the services to which they pertain were rendered or the disbursements 
were made. The Contractor shall make appropriate adjustments as may 
be required to reflect the results of such inspection and audit. 
4. The Contractor agrees that any refunds, rebates, credits, or other 
amounts (including any interest thereon ) accruing to or received by 
the Contractor, or any assignee under this Agreement, shall be paid by 
■ the Contractor to the CWners, to the extent that they are properly 
allocable to costs for which the Contractor is reimbursed by the 
Owners under this Agreement. 
Contractor shall submit separately one (1 1 invoice per thirty (30) day 
period for work performed. Each invoice must include the following: 

a. Contractor's name and address 

b. Agreement No. 161658 

c. Contract Item Ho. 1 

d. Inclusive dates of performance covered by the invoice 

In addition, each invoice must be accompanied by a detailed work 
completion statement showing, at a minimum, the hours of labor worked (by 
classification;, materials supplied, if any, including copies of all 
n,ater.ial invoices, allowable out-of-pocket expenses, if any. including 
supporting documentation, and subcontract expenses, if any. including 
copies of all subcontractor invoices. 

Terms of payment shall be NET 30 DAYS after receipt of proper invoices at 

the CV/ners' payment office. 
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AR'tlCLE IV - GENERAL PROVISIONS 

•n,e terms and conditions contained in the General Provisions Fixed Price - 
Maintenance , revised July 31 . 1987. attached hereto and nade part of this 
Agreement, shall apply to all services performed under this Agreement. 
Wherever in the 6ene-al Provisions the term "Penelec" appears, it shall mean 
"Owners". 

» 

ARTICLE V - NOTICES 

, Any notice required under this Agreement shall be deemed to have been given at 
the time it is received in writing by the party being notified. The parties 
authorized to give and receive such notices are as follows: 

1. For the Owners: 

Mr. N. H. George 
Administrator . Ill - Contracts 
Pennsylvania Electric Company 
1001 Broad Street 
Johnstown, PA 15907 

2. For the Contractor: 

Mr. S. M . Stevenson 
President ._ , , 

Chemical Separation Technology, Inc. 
1700 Painters Run Road 
Pittsburgh, PA 15243 

ARTICLE YI - AUTHORIZATICN FOR CHANGES A ND APPROVALS 

A. No changes or amendments to this Agreement are authorized unless made by 
the Owners' representatives designated by name in paragraph B of this 
ARTICLE VI and substantiated by formal written direction or amendment 

- hereto.- Changes made by the Contractor, unless authorized in advance by 
such formal written direction or amendment, shall be. made at the sole risk 
of the Contractor. 

B. Representatives designated below are the only persons authorized to bind 
the Owners contractually under this, Agreement, including any written 



direction or amendment hereto: 
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, ^ Mr. N. H. George. Administrator III - Contracts 
Pennsylvania Electric Company 

2 Mr T. E. Swain, Staff Administrator-Contracts 
Pennsylvania Electric Company 

3 Mr. J. W. Milburn, Manager-Contracts III 
Pennsylvania Electric Company 

4 Mr. C. J. Bennett. Director of Procurement 
■ ' Pennsylvania Electric Company 

5 Mr. H.M. Class. 'jr.. Vice President - Materials and Services 
Pennsylvania Electric Company 

ARTICLE VII - DISCLOSURE OF H A7ARDQUS SUBSTANCES 

If the contractor's duties, as hereinbefore described, include the supply of 
"hazardous substances." as that ter. is used under the Worker and Comn.nity 
Pioht-to-Know Act , the Contractor shall promptly furnish written notice to 
Owners' Corporate Safety Department. 1001 Broad Street. Johnstown. 
Pennsylvania. 15907. if any substance to be brought onto Owners premises by 
the Contractor has been listed. by the Pennsylvania Department of Labor and 
industry as a "hazardous substance." The Contractor shall retain, at the 
jobsite. a copy of theHaterial Safety Data Sheet for all such "hazardous 
substances" and shall make all such MSOS' s available to Owners upon CVners' 
request at all times during the performance of the work. In addition, the 
contractor shall accurately label all containers which are furnished by the 
Contractor naming the substance, warning of the hazard, and indicating the 
Contractor's name, address, and telephone nurri>er. 

ARTICLE VIII - REPRESENTATIOHS 

This Agreement is signed by Pennsylvania Electric Company on behalf of the . 
Keystone Station Owners: Atlantic City Electric Company. Baltimore Gas & 
Electric Company. Delmarva Pewer 4 Light Company, Jersey Central Po.w^ and 
Light Company. Pennsylvania Power A Light Company. Philadelphia Electric 
company-, and Public Service Electric 4 Gas Company, owners of undivided 
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,„„.„t in t^e Keystone Sutlon. Cwners' interests en. Cis.tions 

..e„n.er s..n » «n« re»^in severa,. en. not Jcnt. to tne percentages 

of undivided ownersnip (" tJ.e Keystone Station. 

Pennsylvania Electric Company r'epresents. that it nas tne autnorit, to execute 
tMs Agree^nt on be.alf of the (v,ners, and to execute all changes or 

a«„d.ents hereto, in a 1iU oanner, Pennsy, Electric Company shall ha.e 

„„ liability fc perfor-^nce of this Agree^nt. however, it is hereby agreed 
that all covenants of indemnification flo.ing fro. the Contractor to the 
0-ners hereunder shall also in>.e to the benefit of Pennsylvania Electr,c 
Company. 

ARTICLE IX - rWTIRE AGREBAENT 

TM-s Agreenent constitutes the entire agreement between the Cvners and the 
contractor. It supersedes all prior or contemporaneous con^unicat.ons . 
representations, or agreements, whether oral or bitten, with -respect to the 
subject matter hereof and has been induced no representations, statements. 

or agreements other' than those herein expressed. 

- CHBIICAL SEPARATION TECHNCLCGY. INC. 

WITNESS: 



WITNESS: 



■I 



By 



( 



.r.i 



Date: --, 

PENNSYLVANIA ELECTRIC COMPANY 
PGR THE KEYSTCNE STATIC^ (WNERS 



By 



Date: 
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ATTACHMENT I 



RATE SCHEDULE 



Labor (The rates below pertain to ARTICLE I - SCOPE OF 

Straight 1 1/2 Time 
Technician $35.00 S43.00 

Labor (The rates below pertain to ARTICLE I - SCOPE OF 
and are subject te a multiplier of 2.0, 

Principal and Staff Consultant 

Project Manager 

Project Engineer, Senior Staff Engineer, 
and Senior Chemist 

Lead Engineer, Staff Engineer, and 
Chemist 

Senior Engineer, Designer, and 
Laboratory Technician 

Engineer, Designer, and Laboratory 
Technician 

Senior Draftsman and Technician 
Draftsman and Technician 
Clerical and Typist 



WO^K, paragraph A only ) 
Double Time 
$57.00 
WORK, paragraph B only, 

$22. 00-35, OO/Hour 
$17. 00-25. 00/Hour 
$15.00-21 .bo/Hour 

$13.00-1 9. 00/ Hour 

$11 .00-1 7. OO/Hour 

$ 9.00-1 3. OO/Hour 

$ 8.00-1 2. OO/Hour 
3 4.00- 8. 00/ Hour 
$ 3.50- 7.50/Hour 



•Material 
Travel Expenses 
Subsistence 

Mileage 



- cost plus lOi 

- $.50.00 per person/per day/vehicle 

- $22.00 per person/per day plus direct cost of lodging x 10% 
surcharge 

. $50.00 vehicle/day or $.32/mile if actual mileage exceeds 
daily rental rates 
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AGREEMENT NO. 161658 



AMENDMENT NO. 1 



TO 




BETWEEN 



OWNERS 



AND 



CHEMICAL SEPARATION TECHNOLOGY, INC. 



The purpose of this Anendnent is to increase funding. 



Effective i7-/zo/«i^ . Agreanent No. 161658 is hereby amended and 
Contractor agrees as follows: 

1. ARTICLE III - PAYMENT 

Change the Ceiling Price as set forth in paragraph A to $ 30,000.00 . an 
increase of $5.000.00. 



All other terms and conditions of Agreement No. 161658, as amended, ranain in 
full force and effect. 



WITNESS: 




IC. 



WITNESS 



PENNSYLVANIA ELECTRIC COMPANY 
FOR THE KEYSTONE STATION OWNERS 




By 




Date: 



533&n-99 
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^<^> AHENDMENV NO. 2 

- , ^<.<r TO q;.^^ 

AGREEMENT NO. 161658 > 
BETWEEN 
OWNERS 
AND 

CHEMICAL SEPARATION TECHNOLOGY, INC. 
The purpose of this Amen(Jment is to extend the term and increase funding. 



Effective / ^ • Agreement No. 161658 is hereby amended and 

Contractor agrees as follows: 



1. ARTICLE II - TERM 

Extend the expiration date to January 31, 1989. 

2. ARTICLE III - PAYMENT 

Change the Ceiling Price as set forth in paragraph A to $30.000.00 , an 
increase of $ 5.000.00 . 

All other terms and conditions of Agreement No. 161658, as amended, remain in 
full force and effect. 

WITNESS: , ■ • CHEMICAL^SfBA^ATIO 

Date:'^ ^ ^ 





yiTNESS PENNSYLVANIA ELECTTIIC COMPANY 

FOR -THE KEYSTONE STATION OWNERS 




Date: 



5336m-98 
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AMENOMEMT NO. 3 




TO 



AGREEMENT NO. 161658 



BETWEEN 



OWNERS 



AND 



CHEMICAL SEPARATION TECHNOLOGY. INC. 



The purpose of this Amendment is to extend the term and increase funding. 



Effective 3/4o/fif . Agreement No. 161658 is hereby amended and 

Contractor agrees as follows: 

1. ARTICLE II - TER?^ 

Extend the expiration date of the Agreement to January 31, 1990. 

2. ARTICLE III - PAYMENT 

Change the Ceiling Price as set forth in paragraph A to $62.000.00, an 
increase of $25.000.00 . 

3. AHACHHENT I - RATE SCHEDULE 

Existing rates shall be firm through January 31, 1990. 

All other tenns and conditions of Agreement No. 161658, as amended, remain in 
full force and effect. 



WITNESS: 




06Y. JNC. 




WITNESS 



PENNSYLVANIA ELECTRIC COMPANY 
FOR THE KEYSTONE STATION OWNERS 



Date: V«/f^ 



533.6m-Qfl 
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AMENDMENT NO. 4 
• TO 
AGREEHENt MO. 161658 
BETWEEN 
OIVNERS 
AND 

CHEMICAL SEPARATION TECHNOLOGY, INC. 

* 

The pupoose of this Amendment is to Increase the Scope of Work, modify the term, 
Increase funding and modify the rate schedule. 



Effective April 28, 1989, Agreement No. 161658 is hereby amended and Contractor 
agrees as follows: 

1. ARTICLE I - SCOPE OF WORK 
Add as Paragraph A.l : 

A.-l Contractor shall provide emergency rental eouipment and labor for the 
trpatraent and dewatering of sludges generated at the East Valley 
Disposal Site (Keystone Station) in order to maintain environmental 
compliance. Work' shall be performed in accordance with the attached 
Contractor's letter of April 19, 1989, except as modified herein. 

2. ARTICLE II - TERM 

Extend the expiration date of the Agreement to January 31, 1991. 

3. ARTIPJ.E III. - PAYMENT 

Change the Ceilinq Price as set forth In paragraph A to S447.000.00 , an 
increase of $ 385,000.00 . 

4. ATTACHMENT I - RATE SCHEDULE 
Add the following: 

"The rates below pertain, to Article I - Scope of Work, Paragraph A.l, only: 
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AMENDMENT NO. 5 

'TO 

AGREEMENT NO. 161658 
BETWEEN . 
OWNERS 
AND 

'CHEMICAL SEPARATION TECHNOLOGY, INC. 
The purpose of this Amendment is to add to the rate schedule. 



Effective ^ ^ , Agreement No. 161658 is hereby amended and Contractor 
agrees as follows: 

1. ATTACHMEMT I - RATE SCHEDULE 

Add the following overtime rates for Operator: 
Time and 1/2 {37.00/hour 

Applies to all hours worked in excess of forty (40) hours/week and all 
hours worked on Saturday 



Doubletime 



$49.00/hour 



Applies to all hours worked on Sundays and Holidays 

All other terms and conditions of Agreement No. 161658, as amended, remain in 
full force and effect. 



WITNESS: 




CHEMICAL SEPARATION TECHNOLOGY. INC. 




Dat^H-^ 



^ — 7 



WITNESS 



5336m-98 




PENNSYLVANIA ELECTRIC COMPANY 
FOR THE KEYSTONE STATION OWNERS 



By v\h1^ 
Datel TifJ 
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AGREEMENT NO. 0307981 
BETWEEN 
OWNERS 
AND 

CHEMICAL SEPARATION TECHNOLOGY, INC. 

THIS AGREEMENT, entered into the ^^Z^- day (^^>'i'---^^^ 1991, between 
PENNSYLVANIA ELECTRIC COMPAKY. for the Keystone Station Ovmers: 
Atlantic City Electric Company, Baltimore Gas «c Electric Company, Delmarva 
Power i Light Company, Jersey Central Power and Light Company, 
Pennsylvania Power & Light Company, Philadelphia Electric Company, and Public 
Service Electric t Gas Company (hereinafter referred to as "Owners" as noted 
in Article entiUed "Representations") and CHEMICAL SEPARATION 
TECHNOLOGY, INC. (hereinafter referred to as "Contractors"), intending to be 
legally bound, agree as follows: 

• • AGREEMENT SCHEDULE 

ARTICLE I - SCOPE OF WORK 

A. Contractor shall provide all engineering and technical services, 

supervision, equipment, materials, parts and supplies necessary to 
-maintain and improve the. Cheinical Separation Technology's mobile caustic 

treatment unit and to test, evaluate and develop new .methods :8jid 
procedures for the treatment of waste waters in an environmentally safe 
and economic manner. 
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Contractor shall also provide emergency rental equipment and labor for the 
treatment and dewatering of sludges generated at the East Valley Disposal 
Site (Keystone Station) in order to maintain environmental compliance. 

B. Contractor hereby agrees to perform this work as may be authorized by the 
Owners via work releases issued to the Contractor, from time to time, by the 
Owners' technical representative. The Contractor understands and agrees that 
the Owners do not premise or warrant the amount of or that any such work will 
be required hereunder and that this is not an exclusive requirement's contract 
and the Owners may, at their discretion, enter into other contracts with other 
contractors for such work. ■ 

ARTICLE II - TERM 

The term of this Agreement shall commence on February 1, 1991 and shall 
continue through January 31, 1993 for performance of work set forth in 
ARTICLE I - SCOPE OF WORK. 
ARTICLE HI - PAYMENT 

A. Contractor shall be paid in accordance with the ATTACHMENT I - RATE 
SCHEDULE for work performed as set forth in ARTICLE I - SCOPE OF 
WORK; except that, in no event shall the Contractor be entiUed to 
payments in excess of $ 250.000.00 . which is hereby established as the 
Ceiling Price authorized for such work, and subject to the foUowing 
conditions: 

1. . Owners shall not be obUgated to pay the Contractor in excess of the 
above stated Celling Price and the Contractor shall not be obUgated 
to continue performance of work- under the contract unless and until 
the Owners shall have notified the Contractor by an amendment hereto 
that the Ceiling Price has been increased. 



CST 1959 



Agreement No. 0307981 
Page 3 . 



Daily time sheets for on-site work shall be submitted to tiie Ovmers' 
designated technical representative for review and signature. Time 
sheets for shop work (if appUcable) shall be provided to the Owners' 
designated technical representative for review as supporting 
doc\imentation of Contractor invoicing. The Contractor also shall 
submit additional supporting documentation as deemed to be necessary 
by the Owners. 

Contractor's records, insofar as they pertain to billings to the 
Owners or to disbursements made to the Owners' account for the 
services provided hereunder, shall be maintained in accordance with 
generally accepted accounting practice and shall be open to the 
Owners inspection and audit, upon reasonable prior notice and during 
normal business hours, for three (3) years after the calendar year in 
which the services to which they pertain were rendered or the 
disbursements were made. The Contractor shall make appropriate 
adjustmenu and refund Penelec any overcharges as may be required 
to reflect the results of such inspection and audit. 
The Contractor agrees that any refunds, rebates, credits, or other 
amounts (including any interest thereon) accruing to or received by 
'the Contractor, or any assignee under this Agreement, shall be paid 
by the Contractor to the Owners, to the extent that they are 
properly allocable to costs for which the Contractor is reimbursed by 
Owners. under this Agreement. 

Contractor shall submit separately one (1) invoice per thirty (30) day 
period for work performed. Each invoice must include the following: 

a. Contractor's name and address 

b. Agreement No. 0307981 
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c. Contract Item No. 1 

.d. Inclusive dates of performance covered by the invoice 
The above contract item number is for the Owners internal use and does 
not alter the scope of work set forth in ARTICLE I - SCOPE OF WORK. 
B. 2. Each invoice must be accompanied by detailed back-up documentation 
. supporting all charges authorized by this Agreement such as: 

a. Timesheets supporting the hours of labor worked by 
classification. 

b. Timesheets supporting equipment rental usage. 

c. Allowable out-of-pocket expenses including supporting 
documentation. 

d. Subcontractor expenses, if authorized by the Owners, shall 

■ include copies of all timesheets as supporting documentation, 
labor charges or equipment rental charges, including subcontractor 
■ expenses, shall be invoiced not-to-exceed the all-inclusive rates set forth 
in the rate schedule(s). Expense receipts are not required for 
out-of-pocket expenses valued at less than $25.00 per invoiced line item. 

C. Materials (if provided for in this Agreement) must be invoiced in 
accordance with ATTACHMENT hereto entiUed "Rate Schedule - Material". 

D. Termi of payment shaU be NET 30 days from either the date of invoice 
receipt of the date of completion /acceptance of work, whichever is later. 

ARTICLE IV - GENERAL P ROVISIONS 

The terms and conditions contained in the General Provisions Fixed Price - 
Maintenpnce . revised July 31.- 1987, attached hereto and made part of this 
Agreement, shall apply to all services performed under this Agreement, 
'wherever in the General Provisions the term "Penelec" appears, it shall mean 
"Owners". 
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ARTICLE V - FURNISHED PROPERTY 

Items of property shall be furnished to the Contractor by the Owners in 
accordance with ARTICLE XXVII - PENELEC-FURNISHED PROPERTY of the 
General Provisions, as follows: 

Description 
NONE 

ARTICLE VI ■ NOTICES 

Any notice required under this Agreement shall be deemed to have been given 
at the time it is received in writing by the party being notified. The parties 
authorized to give and receive such notices are as follows: 

1. For the Owners: 

Mr. T. E. Swain 
Staff Administrator-Contracts 
Pennsylvania Electric Company 
1001 Broad Street 
Johnstown, PA 15907 

2. For the Contractor: 

Mr. S, M. Stevenson 
Vice President 

CHEMICAL SEPARATION TECHNOLOGY, INC. 
P. O. Box 931 
124 Braun Drive 
McMurray, PA 15317 

ARTICLE -VII - AUTHORIZATION FOR CHANGES AND APPROVALS 

A. No changes or amendments to this Agreement are authorized unless made 
by the Owners' representatives designated by name in paragraph B of this 
ARTICLE VI and substantiated by formal written direction or amendment 
hereto. Changes made by the Contractor, unless authorized in advance by 
such formal written direction or amendment, shall be made at the sole risk 
of the Contractor, 

B. Penelec representatives designated below are the only persons authorized 
to bind the Owners contractually under this Agreement, including any 
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written direction or amendment hereto: 

1. Mr. T. E. Swain, Staff Administrator-Contracts 
Pennsylvania Electric Company 

2. Mr. T. L. Cherry, Manager- Contracts I 
Pennsylvania "Electric Company 

3. G. A. Landis, Manager-Procxirement 
Pennsylvania Electric Company 

4. Mr. J. W. Milburn, Director-Materials & Services 
Pennsylvania Electric Company 

ARTICLE Vm - DISCLOSURE OF HAZARDOUS S UBSTANCES 

If the Contractor's duties, as hereinbefore described, include the use, 

production or supply of "hazardous substances," "hazardous chemicals" or other 

substances subject to regulation under various federal, state or local 

Right-to-Know or chemical disclosure acts, the Contractor shall comply at all 

times with all regulations governing such regulated substances. The 

Contractor's obligations shall include, but shall not be limited to, promptiy 

furnishing written notice to Penelec's Corporate Safety and Health Department, 

1001 Broad Street, Johnstown, Pennsylvania, 15907 and to Penelec's designated 

Technical Representative for this agreement with a list of job specific regulated 

substances to be brought onto Penelec premises. A copy of the Material Safety 

Data Sheet for aU such hazardous substances must be provided to Penelec's 

designated Technical Representative prior to the start of work or prior to 

delivery of such substances onto Penelec premises. At sole discretion of 

Penelec, Contractor may be denied access to Penelec's site of the work or start 

of the work may be suspended in the event the Contractor fails to provide the 

foregoing notice and/or Material Safety Data Sheet(s). In such event,, the 

Contractor shall be fully responsible for any such denied access oj- suspension 

and for any delay in the project or increased costs resulting therefrom. 
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ARTICLE IX - WASTE DISPOSAL 

If, during or incidental to the performance of its obUgations under this 
contract, Contractor generates any hazardous waste as identified in Section 3001 
of the Resource Conservation Recovery Act or as defined in Section 103 of the 
Pennsylvania SoUd Waste Management Act or releases any hazardous substance 
as defined in Section 101 of the Federal Comprehensive Environmental Response , 
Compensation and LiabiHty Act of 1980, or as defined in Section 112 of the 
Federal Clean Air Act, then it shall be Contractor's sole responsibility to 
comply with any regulatory requirements appUcable to such wastes. The name, 
location, and PaDER soUd waste permit nuxober of the landfiU to be utilized 
shaU be submitted to Penelec's Environmental Affairs Department for approval 
four weeks prior to any waste being shipped to the disposal site. Additionally, 
in the event the Contractor is required to comply with any manifest 
requirements, it shall provide a copy of such manifest to Peiielec and obtain 
Penelec's written approval prior to the transportation and /or disposal of such 
wastes and, provided further, that no later than fifteen (15) days after such 
wastes have been deUvered to a Ucensed facility for disposal, Contractor shall 
provide Penelec a written statement setting forth the date, time, place and 
method of disposal of such wastes. 
ARTICLE X - REPRESENTATIONS 

For work performed at the foUowing station(s), the term Penelec as used herein and 
in the attachments hereto shall mean the Owners as identified below: 

KEYSTONE STATION 
This Agreement is signed by Pennsylvania Electric Company on behalf of the 
Keystone Station Owners: AtlanUc City Electric Company, Baltimore GSs k 
Electric Company, Delxnarva Power k Light Comiiany, Jersey Central Power and 
Light Company, Pennsylvariia Power k Light Company, Philadelphia Electric 



CST 1964 



Agreement No. 0307981 
Page 8 



Company, and Public Service Electric k Gas Company, owners of undivided 
interest in the Keystone Station. The Owners* interests and obligations 
hereunder shall be and remain several, and not joint, equal to the percentages 
of undivided ownership in the Keystone Station. 

Pennsylvania Electric Company represents that it has the authority to execute 
this Agreement on behalf of the Owners, and to execute all changes or 
amendments hereto, in a like manner. Pennsylvania Electric Company shall have 
no liability for performance of this Agreement. However, it is hereby agreed 
that all covenants of insurance and/or indemnification flowing from the 
Contractor to the Owners hereunder shall also inure to the benefit of 
Pennsylvania Electric Company. 
ARTICLE XI - ENTIRE AGREEMENT 

This Agreement constitutes the entire agreement between the Owners and the 
Contractor. It supersedes all prior or contemporaneous communications, 
representations, or agreements, whether oral or written, with respect to the 
subject matter hereof and has been induced by no representations, statements, 
or agreements other than those herein expressed, 

WITNESS: CHEMICAL SEPARATION TECHNOLQGY, IN 




WITNESS: 



PENNSYLVANIA ELECTRIC COMPANY 
FOR THE KEYSTONE STATION OWNERS 
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RATE SCHEDULE 

A. LABOR 

1. The hourly rates for labor as attached hereto are fixed and not subject 
to adjustment for the term of this Agreement. 

2. Overtime (premium time) rates quoted in Item A. 1 above are chargeable 
as follows: 

1 1/2 Time 

All time after eight (8) hours/day and all Satxirdays 



Doubletime 
All Sundays 



Holidays Worked 

Premium time shall be paid at the double time rate and will parallel 
yyith Owner's legal holidays 

B. Material 

See ATTACHMENT I - RATE SCHEDULE - MATERIAL 

C. TRAVEL EXPENSES 

Offeror proposes the following fixed unit price to cover personnel travel 
time and all travel and living expenses for each job assignment: 

$ 50.00 /day/ person /vehicle 

The above price shall be calculated to cover all costs from the 
contractor's home base of McMurray, PA to the jobsite and return to the 
Contractor's home base upon release of service - 

NOTE: If an out of state eloployee is required to work the 

Keyslonu site their travel expenses shall be cost plus 10%. 
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SUBSISTENCE 

The following fixed daily per diem rate per person shall be chargeable only 
u contractor's personnel actually remains in the vicinity of the jobsite to 
continue the service the next working day. Overnight stays must be 
approved by the Owners prior to each work assignment. 

$ 150.00 per person/per day 

This per diem shall be all inclusive covering meals, lodging, therefore 
local travel expenses and any other costs incurred while assigned. ' 



EQUIPMENT (EXCLUDING OPERATOR) 



(Specify) 



Hourly 



Daily Weekly Monthly 



In/Out 
Charges 



One Meter Belt 
mter Press 



$ N/A $ N/A 



_ $ N/A 

Std Pickup Truck $ N/A $ 50.00 $_ 



N/A 



$ 6.000.00* 
$ N/A 



$ 2.000.00 
% N/A 



• plus 10% Markup 

The above equipment rates or on separate pages shall be all inclusive 
and only be charged for actual usage of the equipment plus any 
mobilization demobilization ("in and out") charges, if appUcable 
Such rates shall be fixed for the term of this Agreement and shaU 
include all costs for operation, maintenance, fuels, insurance, tolls 
licenses, permits and any other costs that normally are included in 'the 
cost for equipment. Consumable spare parts and treatment equipment 
up-grades shall be charged at cost plus 10% markup. 

Billings for equipment shall be based on the lesser of the hourly 
daily, weekly or monthly rates depending upoii the actual period of use. 

Offeror shall complete below and define for equipment rental not 
included in the firm price or in the all-inclusive hourly rates that may 
be required for extra work requested., 



DAILY (No. of Hours) 



N/A 



WEEKLY (No of Days) 
MONTHLY (No. of Days) 



N/A 



N/A 
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Date : January 7. 1991 



Agreement No. 0307981 
RFP No. P6794Q1011 



Work Location Keystone 



JOB CLASSUICATION 


STRAIGHT 
TIME 


PREMIUM TIME RATE 


1-1/2 TIME 


DOUBLE TIKE 


1. LABOR - TECHNICAL SERVICE & KA. 

Technician - A-1 only 

2. LABOR - TESTING > EVALUATION ANl 


LNTENANCE 

$37. DC/hour 
D DEVELOPMENT 


$45.00/hour 


$59.00/hour 



Tnvnie inQ for R & D Services is at a m ultiplier times the direct payrates for the 
personnel act ually used on the project - nniltipier and direct payrate ranges for 
classifications are shown below. The use of "Engineer" in the 



C.S.T's personnnel 



Mtles^ irt hrhourl^ra^^ also'applies to phy s icists, geologist, environmental 
specialists, economists, planners and o ther professional staff maimers ui the same. 
category. 



MULTIPLIER 2.2 



Principal & Staff Consultant 



S22-39/hour 



N/A 
N/A 



N/A 
N/A 



Project Manager 

Project Engineer, Sr Staff 



$17-28/hour 



Engineer. Sr. Chemist 



S15-24/hour 



N/A 



N/A 



Lead Engineer, Staff 



Engineer 
Engineer 



& Chemist 



S13-22/hour 



N/A 



N/A 



Designer 



Laboratory Technician 



$ll-20/hour 



N/A 



N/A 



Engineer, Designer & - 
Laboratory Technician 



^12-18/hour 



N/A 



N/A 
N/A 



Sr Draftsman & Technician 



S 9-18/hour 



N/A 



Draftsman & Technician 



S 7-12/hour 



N/A 



N/A 
N/A 



Clerical & Typist 



$ 6-15/hour 



N/A 
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AGREEMENT NO. 0307981 
jjate: December 17, 1990 rfp NO. P679401011 

WORX LOG Keystone Station 

Contractor Purchased Material: 

Invoicea for all Materials purchased by Contractor must be supported by sufficient 
■ documentation (no documentation is required for material less than $100.00 total 
cost per invoiced line item) which indicates the actual price paid by the 
Contractor. The percent of Mark-Up, as stated below, mvist be clearly noted and 
calculated on each invoice for Contractor purchased matcrifa. Material supphed by 
Contractor and/or Contractor's subcontractor/subvendor may not receive a total 
combined markup greater than the markup for contractor pvirchased Material stated 
below. 

Percent Mark-Up on Material Purchased 10 % (Freight and taxes shall not be 
subject to markup.) 

Contractor's Inventory Material: 

Material provided from Contractor's own inventory (i.e. material which can not be 
backed up with the actual invoice documenting the actual price paid by the 
contractor) Is to be invoiced at cost (Contractor's inventory cost) with no 
mark-up. Inventory cost includes the actual price paid plus receiving and 
handlinu costs noted below. Contractor shaU provide supporting documentation 
when total material invoiced exceeds $100.00 total cost per invoiced hne item. If 
Bunnortine documentation is unavailable. Contractor must provide writt en 
wSSSSfn vHth or on each invoice stating that, "CONTRACTOR CEHTIF^ THAT 
THE COST FOR, THESE MATERIALS ARE EQUAL TO OR BETTER THAN THE 
PRICES CHARGED TO OTHER CUSTOMERS UNDER SIMILAR CIRCUMSTANCES". 

Percent inventory Receiving and handling cost over actual price paid by contractor 
10 % 

Materials Supplied At Current List Price: 

Each invoice for Materials supplied at "cxxrrsnt.list pricing" must be supported, 
when material invoiced exceed $100.00 total cost per invoiced line item, with a copy 
of the applicable current list price sheet(s) highlighting the individual item(s) 
bainir invoiced. Additionally, Contractor must supply with or on each invoice 
w?Sten^^^tion stating that. "CONTRACTOR CERTIFIES THAT THE COST 
■ ?0R THESENATERIALS EQUAL TO OR BETTER THAN THE PRICES 

CHARGED TO OTHER CUSTOMERS UNDER SIMILAR CIRCUMSTANCES." 



Discount off Current List Price 
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AMENDMENT NO. 1 ^^S^^^/ r,- 

TO ■ ■ 



. . > ' AGREEMENT NO. 0307981 

BETWEEN 
OWNERS 
AND 

CHEMICAL SEP/iJlATION TECHNOLOGY, INCORPORATED 

The purpose of this Amendment is to transfer the right to purchase option 
-from previous Agreement No. 0161658 to this cvirrent Agreement. 




Effective ^i^U^ /^^j/ , Agreement No. 0307981 is hereby amended and 
Contractor agrees^ as follows : 

1. ARTICLE m - PAYMSNT 

Add the following: 

"E. The purchase option plan for the one (1) Mobile One Meter Trailer 
Mounted BFP as presented in previous Agreement No. 0161658, 
Attachment I - Rate Schedule, Item B is hereby transferred and 
continued in this Agreement. 

Should the purchase option be exercised by the Owners, 50% of the 
rental amount paid under Agreement Nos. 0161658 and 0307981 shall 
be applied to the purchase price of $95,000.00 plus 10% Contractor's 
markup . " . 

AH other terms and conditions of Agreement No. 0307981 shall remain in full 
force and effect. \ - 
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Amendment No. 1 To 
Agreement No. 0307981 



WTT>JP<?«;- CHEMICAL SEPARATION TECHNOLOGY, 

INCORPORATED 





Date: Z^S'O / 

WTTNFSS • PENNSYLVANIA ELECTRIC COMPANY 

^^^'^^^^^ FOR THE KEYSTONE STATION OVfNERS 

j^.A.^ >KK.9mX By <y{^ — 

Date : 
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AMENDMENT NO. 2 
TO 

AGREEMENT NO. 0307981 
BETWEEN 
OWNERS 
AND 

CHEMICAL SEPARATION TECHNOLOGY, INC, 



^0. 



The purpose of this Amendment is to increase funding. 

Effective ^/S^/9P^ , Agreement No. 0307981 is hereby amended and 
Contractor agrees as follows: 

1. ARTICLE III - PAYMENT 

Change the Ceiling Price as set forth in paragraph A to $495,000.00, an 
increase of $245,000.00. 



All other terms and conditions of Agreement No. 0307981, as amended, remain 
in fiill force and effect. 



WITNESS 



WITNESS 



CHEMICAL SEPAilATION TECHNOLOGY, 
INC. 




Date: 



PENNSYLVANIA ELECTRIC COMPANY 
FOR THE KEYSTONE STATION OWNERS 



IDo.'W Ob^rr^ Ku-^tyC) 



0 



77 



Date: 
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.\MENDMENT NO. : 
TO 

-\GEEEMENT NO. 0307981 
BETWEEN 
OWNERS 
AND 

CHEMICAL SEPA31ATI0N TECHNOLOGY, INC. 
The purpose of this Amendment is to increase funding. 



Effective c^^^/f ^ , Agreement No. 0307981 is hereby amended and 
Contractor agrees as follows: 

1. ARTICLE III - PAYMENT 

Change the Ceiling Price as set forth in paragraph A to $557,000.00, an 
increase of $62,000.00 



All other terms and conditions of Agreement No. 0307981, as amended, remain in full 
force and effect. 



WITNESS: 



CHEMICAL SEPARATION 



By. 





GY, INC. 



Dale:S^^V^ 



WITNESS: 



■ / 



PENNSYLVANIA ELECTRIC COMPANY 
FOR THE KEYSTONE STATION OWNERS 



By, 



Date; X/j^/fJ 
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UNITED STATES 
COURT OF FEDERAL CLAIMS 



•CHEMICAL SEPARATION 
TECHNOLOGY, INC, , 

Plaintiff, 

V. 



THE UNITED STATES, 
Defendant . 



No. 



97-21C 



Pages: 1 through 296 

Place: Pittsburgh, Pennsylvania 

Date: November 13, 2000 



HERTf AGE REPORTING CORPORATION 

Official Reporters 
1220 L Street. N.W., Suite 600 
Washington, D.C. 20f:05-4018 
(202) 628-4S88 
hrc@concentric. net 



MR. KENNY: Your Honor, may Mr. Roth be excused 
for a minute? 

THE COURT: Absolutely. 

MR. KENNY: Thank you, Your Honor. 

THE COURT: Off the record. 

(Off the record.) 

THE COURT: Mr. Elliot, why don't we do this 
because I think we are probably ready for a five-minute 
break anyhow. And that will give you a second to pin this 
down a little bit. So why don't we take a five-minute 
recess now until 11:30. That clock, by the way, as . you 
probably can tell has not been adjusted for day light 
savings time. So -- but it is relatively accurate in terms 
of the minute hand. So let's take a break for about five 
minutes until 11:30 when we will resume at that time. 

THE CLERK: All rise. 

(Whereupon, a brief recess was taken.) 

THE COURT: Please be seated. All right. Where 
are -we at on this thing, Mr. Elliot? 

MR. ELLIOT: Okay, Your Honor. Looking at column 
3 about line 52 -- 

THE COURT: Go. ahead; - ' 

MR. ELLIOT: and then continuing. Your Honor, 

to line 56, I have to agree that just above "aerattoif prop., 

if that is the point of injection of the neutralizing agent. 

Heritage Reporting Corporation 
(202) 628-4888 
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57 

1 then that is sufficiently definite. ■ 

2 THE COURT: Okay. Let's move to the second prong 

3 of your concerns about this language though, . the "generally 

4 the same point." We are back on the record, are we not? Go 

5 ahead, Mr, Elliot. 

6 MR. ELLIOT: Actually, Your Honor, I think so 

7 understood that "introducing oxidant at generally the same 

8 point at which said neutralizing agent is introduced" would 

9 also be definite on that statement. 

THE COURT: All right. The --all right. And so 

11 this particular set then essentially goes off the table. 

12 Correct, Mr. Elliot? Is "generally adjacent", "generally 

13 the same point" considered definite? 

MR. ELLIOT: Yes, Your Honor. Yes, Your Honor. 
THE COURT: All right. Let's move then to the 

16 next one which I have as being at Claim 5. And it is the 

17 phrase, "substantially simultaneous" -- excuse me, 

18 "substantially simultaneously." Do you want to go ahead and 

19 give me your argument on that point, Mr. Elliot? I am 
right. It is "substantially simultaneously", correct? 

MR. ELLIOT: Yes, Your Honor. Actually, I. guess 

22 that our discussion about just- above probably resolves that 

23 one, too . - 

24 THE COURT: Okay. 

25 MR. ELLIOT: The problem -- the other problem I 

Heritage Reporting Corporation 
(202) 628-4888 
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EXHIBIT 8 



UNITED STATES 
COURT OF FEDERAL CLAIMS 



CHEMICAL SEPARATION 
TECHNOLOGY, .INC. , 

Plaintiff, 



THE UNITED STATES, 
• Defendant . 



No. : 97-21C 



Pages: 1 through 2 96 

Place: * Pittsburgh, Pennsylvania 

Date: November 13, 2000 



HERTf AGE RETORTING CORPORATION 

Official Reporters 
1220 L Street, N.W., Suhe 600 
Washington, D.C. 20^05-4018 
(202) 628-4S88 
hrc@conceninc.net 



DUPON - DIRECT 105 
BY MR. ELLIOT: 
Q Under Tab A, do you understand what I mean when I 
say the 800 patent? 
A Yes, I do. 

Q Okay, Looking at the 80 0 patent, on column 3, 
line 61/ do you see where I am pointing out? 
A Yes, I do. 

Q That clause that is labeled A, do you have an 
understanding of that clause? 

A Based on the phrasing of the clause, the best 
understanding that I can make from the statement is that 
there is going to be an adjustment of the pH. I cannot 
clearly define based on the phrasing exactly to what pH 
level that would be. 

Q Is there anything in your opinion that one skilled 
in the art would know that would help them to determine what 
pH to adjust to? 

A There are several, you know, potential 
explanations for the numbers shown there. The number 5 and 
the' number 12 could denote a range of pH. We know using 
kinetics -- oxidation kinetics for ferrous iron that 
oxidation of ferrous iron increases significantly or as a - 
much more manageable process at about a pH of 5. 

Q Is there anything in the elsewhere in the 

patent Lhat wo\ild lead you to conclude that about 5 has 

Heritage Reporting Corporation 
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UNITED STATES 
COURT OF FEDEilAL CLAIMS 



CHEMICAL SEPARATION 
TECHNOLOGY, INC., 

Plaintiff, 



THE UNITED STATES, 
Defendant . 



No. : 97-21C 



Pages: 264 through 492 

Place: Pittsburgh, Pennsylvania 

Date: November 16, 200n 



HERH AGE REPORTING CORPORATION 

Official Repon^rs 
1220 L Ctreei, N.W.. Suite 600 
Washingion. !>.€. 20005-4018 
(/.02) 628-4888 
hrc@concenirir..net 



. SIMONETTI - CROSS, 344 

1 he was referring to as the de-watering process 

2 A Yes. ' - . 

3 Q for part of the plant?. And you had testified 

4 without any reference to any . particular time that you had 

5 seen such a process. Is that correct? 

6 A I'm assuming you mean at Penelec. 

7 Q Yes, sir. 

8 A Yes, I did. 

9 Q. How did you see that? Who -- 

10 A Well, I had visited the site on several occasions 

11 to see the operation of the --of the CST reactor. And 

12 there were times when there had to be some adjustments, 

13 perhaps adjustment to the pH probe, et cetera. But there 

14 were reasons to be at the site to observe the reactor. And 

15 at some time after that reactor had been in place, there was 

16 a de-watering system that appeared on site. 

17 Q Were you involved at all in the development of 

18 that de-watering? 

19 A No, sir. I wasn't. 

20 Q That de-watering process, what was going on, was 

21 that in- an enclosed building? 

22 A It was- in a trailer as I recall, a trailer that 

23 would be typical for a tractor- trailer type of operation. 

24 *Q Was it locked up? 

25 A I believe on occasions, it was locked. Yes. I'm 

Heritage Reporting Corporation 
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1 not sure. But I -- I obviously have seen the device in 

2 operation. So it wasn't locked at that time. 

3 Q And when you saw the device in operation, was Mr. 

4 Stevenson always present with you? 

5 A Yes, sir. I believe he was. 

6 Q Were you there on his invitation? 

7 A Yes, sir. 

8 Q And did you understand this was something that Mr. 

9 Stevenson was trying to develop? 

^° A . Well, I understood it to be a process that he was 

11 working on at this particular site, certainly different from 

12 what we were currently doing at the site. 

Did Mr. Stevenson ever tell you that he wanted you 

14 to keep what .was going on at the Penelec site, the Keystone 

15 site to yourself? 

• A I don't recall exactly, but I'm -- most likely,- 

17 yes, that would be -- 

Q Well, why do you say most likely? 
•"■^ A Well, because of the uniqueness of the -- both the 

20 reactor and the de-watering device and our relationship from 

21 the CST, whether or not I was still in the company at that 

22 time or not.. There was^ the understanding that whatever we' - 

23 did within that group, would stay within the group. 

. Q Even though you were no longer, a shareholder with 
25 CST. 

Heritage Reporting Corporation 
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■ 1 


A We built a building, put the equipment inside the 


2 


building. One of the pieces of equipment was on a trailer 


3 


that was secure. And we incorporated the building into the 


4 


trailer and put locks and doors on it. 


5 


Q Was your understanding with all your employees 


6 


that everything they did and worked on was confidential? 


7 


A Our employees always signed confidentiality 


8 


. agreements . 


9 


Q And did you consider your partners and 


10 


shareholders like Mr. Simonetti and Kanzleiter to also be 


11 


subject to confidentiality based upon their producer 


12 


relationship with you and the company? 


13 


A Yes, sir. 


14 


Q Now, your patent was granted as noted by Judge 


15 


Allegra on December 6th, 1994, your .800 patent. 


16 


A Yes, sir. 


17 


Q And is it your understanding that once the patent 


18 


is granted, that the trade secrets involved in that patent 


19 . 


are no longer in existence? 


20 


A Yes, sir. 


21 


Q They are merged in the patent.. 


22 


A Yes, sir. 


-i . 


Q ■' With your particular . patent., I just wanted to --. I 


24 - 


think these two things were brought up, Mr. Stevenson. With 


25 


your patent, is it possible to get arsenic removed from 
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A We built a building, put the equipment inside the 

building. One of the pieces of equipment . was on a trailer 

that was secure. And we incorporated the building into the 

trailer and put locks and doors on it. 

Q Was your understanding with all your employees 

that everything they did and worked on was confidential? 
A Our employees always signed confidentiality 

agreements, 

Q And did you consider your partners and 
shareholders like Mr. Simonetti and Kanzleiter to also be 
subject to confidentiality based upon their producer 
relationship with you and the company? 

A Yes, sir. 

Q Now, your patent was granted as noted by Judge 
Allegra on December 6th, 1994, your 800 patent. 
A Yes, sir. 

Q And is it your understanding that once the patent 
is granted, that the trade secrets involved in that patent 
are no longer in existence? 

A Yes, sir. 

Q They are merged in the patent. 
A Yes, sir. 

Q With your particular patent, I just wanted to I 

think these two things were brougfht up, Mr, Stevenson. 1!*Jith 

your patent, is it possible to get arsenic removed from. 
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1 waste water? 

2 A It is. 

3 Q And could you tell the Court how that is done? 

4 A In using a ferric or ferrous substance along with 

5 that reactor will co-precipitate arsenic for chrome. 

6 Ferrous will reduce chromeg to Cr^. And it will precipitate 

7 out as any other metal along the minimum solubility curves. 

8 That means that there is a particular pH set point which is 

9 the optimum for solubility in any of those metals. 

10 Q So you could remove them with your process then? 

11 A I .can, 

12 Q All right- Now, I want to refer you to Exhibit 

13 66. • 

14 MR. TARASI : I notice, Your Honor, since Mr. 

15 Elliot's experienced, I am not bringing these big books all 

16 to the rostrum at the same time. 

17 BY MR. TARASI: 

18 Q Do you have Exhibit 66 in front of you, sir? 

19 A I do. 

20 Q Now, Exhibit 66 refers to a contract between the 

21 owners and Chemical Separation Technology, Inc. Is that 
-22 correct? 

23 . , . A It . does . ^ 

24 Q Now, if you look at CST1944, the contract is dated 

25 the fifth day of February, 1988 between Pennsylvania 

Heritage Reporting Corporation 
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1 Electric Company, Keystone Station, owners and CST, isn't it, 

2 sir? 

3 A Yes, it is. 

4 Q Note that -- and tell the Court what paragraph B 

5 states in that particular page. 

^ It is an open-ended contract where we will --we 

7 were hired to test, evaluate and develop new methods and 

8 procedures for water -- for treatment of waste waters in an 

9 environmentally safe and economic manner. 

^° Q You previously testified on cross examination by 

11 Mr. Elliot that you always considered the Keystone Plant to 

12 be a place to develop and experiment with your patents, is 

13 that right, sir? 

^4 A That was our laboratory, yes, it was. 

Q OJ^ay- And then I note that you, again, on the 

16 25th of -- let's turn to page CST1958. Do you have that? 

17 A Yes, I do, sir. 

18 Q And that is dated the 25th -- the agreement is 

19 entered between the owners and Chemical Separation 

20 Technology, Inc. Is that correct? 

21 A Yes, it is . 

Q Is this agreement entered into the 25th day of 

23 January, 1991 between Pennsylvania Electric Company for the 

24 Keystone Station owners, and it lists these names, and CST? 

25 Isn't that right, sir? 

Heritage Reporting Corporation 
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A Yes. 

Q And what does the (A) paragraph say as it spoke of 
your work? 

A "Context should provide . engineering and technical 
service, supervision, equipment, materials, parts and 
supplies necessary to maintain and improve Chemical 
Separation Technology's mobile caustic treatment unit and 
test, evaluate and develop new methods and procedures for 
the treatment of waste waters in an environmentally safe and 
economic manner." 

Q And that was your understanding of these contracts 
that you had with Penelec and Keystone, that you would do 
this kind of work to develop and -- your new procedures and 
treatment of waste water? Is that right, sir? 

A Yes, sir. 

Q And research in that matter, is that correct? 
A Yes, sir. 

Q Mr. Elliot brought out that you were paid certain 
sums of money in regard to this contract. What was that 
for? 

A That was for labor and equipment. Sometimes that 
money went for other equipment within the plant which* had no 
basis for the test-site, but they needed a • quick turn-around 
on equipment in the plant without going through six months 
of procurement . 
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1 Electric Company, Keystone Station owners and CST, isn't it, 

■2 sir? 

3 A Yes, if is. 

4 Q Note that -- and tell the Court what paragraph B 

5 states in that particular page. 

6 A It is an open-ended contract where we will -- we 

7 were hired to test, evaluate and develop new methods and 

8 procedures for water -- for treatment of waste waters in an 

9 environmentally safe and economic manner. 

^° Q You previously testified on cross examination by 

11 Mr. Elliot that you always considered the Keystone Plant to 

12 be a place to develop and experiment with your patents, is 

13 that right, sir? 

A That was our laboratory, yea, it was. 

Q Okay. And then I note that you, again, on the 

16 25th of -- let's turn to page CST1958. Do you have that? 

17 A Yes, I do, sir. 

18 Q And that is dated the 25th -- the agreement is 

19 entered between the owners and Chemical Separation 
2 0 Technology, Inc. Is that correct? 

21 A Yes, it is. 

Q . Is this agreement entered into the 25th day of 

23 January, 1991 between Pennsylvania Electric Company for the 

24 Keystone Station owners, and it lists these names, and CST? 

25 Isn't that right, sir?. 
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■ somewhat continuously. But it must be operated in a batch 
mode. There is a batch element to it regardless of how you 
operate it. 

Battery waste I have been through some and 
worked for -- on some battery plant waste. They have very 
low water flows. They reduce the amount of water and the 
lead for environmental purposes. 

Q Now, is this patent, in effect, a battery waste 
treatment patent? 

A , Yes, sir. It is. . 

Q Okay. And you heard Mr. Dupon was questioned, if 
you wanted to make it a continuous type of operation, what 
would that 'take to do it? What size tank? He couldn't seem 
to calculate it. Can you tell us, what would it be? 

A That is in reference to if you were trying to 
treat a waste of 500 gallons per minute which is much, much 
higher than one would encounter in an acid battery plant. 
But assuming you had that quantity of waste, you would need 
approximately 760,000 gallons of tank to treat an equivalent 
amount to 500,000 --to 500 gallons per minute as compared 
to the 0.33 gallons per minute described in the patent. 

Q As a practical matter, would you have to break 
down the 730 , 000 gallon tank into separate other tanks? 

A ^ Yes, sir. You would have other tanks. 

Q And would that cover -- what size of area 
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[57] ABSTRACT 
A method and apparatus for treating acidic water, such 
as mine acid water is provided The apparatus is readily 
poruble and comprises a reaction vessel having an aera- 
tor motor opcratively associated therewith. Water to be 
treated is received within said reaction vessel and is 
treated by having a neutralizing agent and oxidant by 
way of the aerator motor introduced simultaneously 
mto the system. Because of instantaneous elevation of 
pH resulting from the simultaneous introduction of 
oxidant and the neutralizing agent, the reaction time is 
greatly reduced and the equipment required is small, 
compact and easily transported. 

9 Claims^ 2 Drawing Sheets 



9' 




22 



Copy pra«>d«d hy PTCS from iSe PTO APS Imas* D«U Bbm on 01/24/1997 




•r^f* a. 



U.S. Patent Jun. 7,1988 Sheet 2 of 2 4,749,497 




4,749,497 



METHOD AND APPARATUS FOR TREATMENT 
OF ACIDIC WATER 

This is a continuition of application Scr. No. 820.955, 
filed Jan. 21, 19S6 and now abaodoned. cl BACK- 
GROUND OF THE INVENTION 

1. Fidd of the Invention 

This invention relates to a method and apparatus for 



and DcotralizAtion of acid found in wat«n such as that 
which results from mine drainage. The apparatus of the 
invention is adapted to be a portable water treatment 
facility having the capability to introduce chemicals and 
gases into mfluent water. Treated water is discharged 
into a settling basin or thickener to allow settling of 
metal oxides and hydroxides. This produces a decanted 
water smtable for discharge. 
More particularly, the apparatus, in a preferred form, 



treatment of aadic water and more spcciScaDy it relates 10 consists of a sidd, a cylindricaJ reaction vessel a series 



to water treatment of mine drainage. 

2. Description of the Prior Art 

Concern for the quality of natural water has grown in 
recent years. Acidic and metal-be&rlDg discharges from 



of bafiOcs within the reaction vessel, pH monitoring 
means, and piping to facilitate the contact of air, water 
and the necessary chemicals. Exterior to the tank are 
the aemion motor, metering pump, control panels, and 



. . — -aiwu oKjiur, racicnng pump, control paneis, and 

mmmi mmmg and proccssmg, for example, has re- 13 other necessary parts. The method involves conncciinc 



suited in significant degradation of the quality of receiv- 
ing streams and rivers. Lightly buffered waters in natu- 
ral drainage systems have become acidic and have been 
depleted of disolved oxygen, which causes the waters to 
be uninhabitable by nK>st aquatic life forms. 

Conventional mine acid treatment involves (a) neu- 
tralization, (b) aeration, (c) settling and disposal of 
sludge, and (d) eflfluenl discharge. The conventionaJ 
methods often involve long contact times for treatment 



20 



the water treatment means to the water process stream. 
A source of power may be preferably incorporated into 
the mrit Also, a source of the necessary chemicals may 
also be incorporated into the unit. 

An object of the present invention is to provide a 
readily transportable water treatment unit which effcc- 
tiveiy introduces chemicals and gases into influent 
water in order to oxidize metals and remove them 
thn>Qgh precipiution, to neutralize acid contained in 



. . _ o - — u^vw5u >.>ib^piuauuu, lu acuLraiizc aciQ coniamea m 

cfacmistnes to be effective. Furthermore, known meth- 23 the water, and further to introduce oxidants into the 

ods mvolvc large machinery which is not easily trans- water. 

portable. For example, U.S. Pat. No. 1,310,383 discloses It is a further object of the invention to maximize 

a procos for treatment of acid drainage water from treatment of the water by introducing the neutralizing 

mines. The disclosure mvolves a process whereby acid agent and the oxidant at the same point into the water 

mine water is collected. The water is neutralized and 30 system simultaneously. 

the ncutrailizcd water is agitated and aerated, thus pre- It b yet a further object of the invention to provide an 

apiutmg the resultant sludge. apparatus and associated method for treating water 



U.S. Pat No. 3.920,352 discloses a sclfncontained 
water treatment unit. This unit is retained on a large 
trtick. The water is removed from a lake or stream and 35 
treated on the truck, then redepc ;rtcd into the source, 
U.S. Pat. No. 4,351,720 discloses a water treating 
apparatus. The apparatus is placed directly in a stream 
and has outwardly extending walls for receiving the 
water into the unit, which is treated therein. 

Snial] operators with limited budgets arc unable to 
provide the necessary complex water treatment facili- 
ties, such as discussed above. Therefore, the poDutcd 
water of^en goes untreated. 

There remains a need for an improved apparatus and 43 
method for treating acid water, including mine acid 
water, which is portable and lower in cost than what 
has been known previously. TTicre remains a need for 
such a device which is adapted to be used in any type of 



which utilizes a low power input and which provides 
water treatment at a low cost. 

It is a further object of the invention to provide a 
oeutraHzation means in generally close proximity to the 
acratiQo means, such that the introducu'on of the neu- 
tralization agent into the process stream is at about the 
same location as the introduction of the air, gases and- 
40 /or oxidants. 

It is yet a further object of the invention to provide a 
method for treating mine acid in a way which reduces 
the reaction time necessary for neutralization and oxida- 
tion of metals. 

It is a further object of the present invention to pro- ' 
vide an apparatus which is readily movable, requires no 
operator and makes optimum use of power and chemi- 
cals. 

A further object is to provide a treatment apparatus 



water surce and which may be easily transportable. 50 which requires Uttic maintenance. 



There remains a need for a method and apparatus that 
simultaneously provide aeration and neutralization of 
the water. There also remains a need for enhanced effi- 
ciency of water treatment units which minimize power 
consumption requirements and which thus lend them- 35 
selves to remote and low-cost operation. 

SUMMARY OF THE INVENTION 
The present invention has produced a solution to the' 
above-described need by providing a method and appa- 60 
ratus for u-cating acidic water. The apparatus is readily 
adaptable to provide the necessary equipment to treat 
acidic, mciaJ- bearing water by means of an easily trans- 
portable paclcage. The enhance efficiency of the unit 
minimiacs power consumption requirements and lends 65 
itself to remote and low-cost operation. 

The invention provides an apparatus and method of 
water treatment for the purpose of precipiuting metals 



These and other objects of the invention will be fuUy 
understood from the following description of the inven- 
tion with reference to the illustrations appended hereto. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevation of the apparatus of the 
prescm mvention. 

FIG. 2 is a side elevation of the apparatus of the 
present invention. 

FIG. 3 is a sectional view of a pan of the present 
invention showing the aerator motor and the point 
where oxidant and the neutralizing agent arc simiilta- 
neousJy introduced into she system. 

DESCRJFTION OF THE PREFERJIED 
EMBODIMENT 

The present invention provides a method and appara- 
tus for treating acid water such as mine acid water. The 
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tpp&ntus preferably consists of a reaction vessel having 
a series of bafTles therein, a pH monitoring probe and in 
erator motor mounted on a skid and having the neces- 
sary piping connecting the aforementioned equipment. 
The apparatus is connected to a source of the raw wa- 
ter, such as a stream. The power source which may be, 
for f xftmple, a portable generator or line power* is con- 
oected to the apparanu to energize the system. A caus- 
tic substance is injected into the system which neutral- 
izes the acid in the water. At generaUy the same point, 
an aerator introduces oxidant into the influent flow 
stream. The neutralization means and aeration means 
are in generally close proximity and oriented in gener- 
ally the same axial position. The flow- stream experi- 
ences substantiaUy instantaneous elevation of pH and 
the oxidation rate required for treatment b thereby 
greatly accelerated. This eliminates the need for long 
contact times for treatment chemistries to occur. 

Referring to FIG. 1, portable mine acidic treatment 
apparatus 1 is shown. The treatment unit 1 is preferably 
mounted on a skid 2 by suitable mounting means 3. The 
unit comprises cylindrical reaction vessel 4 having a 
plurality of baflles disposed therein (not shown). Reac- 
tion vessel 4 has pH monitoring probe 5 mounted 
thereon. This probe may be any suitable standard indus- 
trial quality pH probe. Aerator motor 6 is also mounted 
on reaction vessel 4. Reaction vessel 4 has air vent 7 and 
manway 8 on the top portion thereof. 

InDuent conduit 9 receives water from a source indi- 
cated by the arrow 10. Efnuent conduit 11 discharges 
the treated water. 

FIG. 2 shows metering pump L2, which is used to 
control the amount of fluid introduced into the system. 
Control panel 13 is used to monitor flow of fluids into 
the system. For example, a 1 GPi»l metering ptmap will 
treat 360 GMP of fluid containing 3O0 ppm iron using a 
20% sodium hydroxide solution. The metering pump 
through a pH monitoring device maintainQ a proper pH 
level for the effluent 

The method of treating the water may be considered 
in connection with the apparatus shown schematically 
in FIG. 3. Influent water to be treated is received 
through influent pipe 9 and is transferred, into reaction 
vessel 4 by way of conduit The direction of flow is 
shown by arrow 20. Conduit 21 contains aerator shaft 
15, which extends from aerator motor 6. Caustic feed 
line 19 extends along reaction vessel 4 in generally the 
same axial position and funhcr in juxtaposition to aera- 
tor shaft 15, as shown in FIG. 3. Caustic feed Une 19 
connects caustic supply means (not shown) to the reac- 
tion vessel 4. The air flows through aerator shaft 15 and 
is agitated with aerator prop 16 at diffuser 17. At gencr- 
aUy the same point, the neutralizing agent is received 
through caustic feed line 19 and enters the system just 
above aerator prop 16. At this point, the water to be 
treated represented by flow arrow 20 meets the oxida- 
tion and the neutralization agents, as shown at the point 
where di/Tuser 17 emits the oxidant 

The lank is constructed to allow for aeration and 
neutralization to Lake p!a<:e at generally the same point 
in the process flow. In this way, the flow stream experi- 
ences instantaneous elevation of pH and the oxidation 
rate required for water treatment is greatly accelerated. 
After mixing of the oxidant, the caustic agent and the 65 
water to be treated, conduit 22 sends the mixture to an 
area of the lank that may contain iniemaJ baffles (not 
shown). 
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Interna] baffles allow for mixing, turbulence increas- 
ing and extended contaa time.. The baffles insure that 
the treatment reactions are complete prior to discharge 
from the reaction vessel. The baffles are preferably 
elongated planar sheets spaced equidistandy through- 
out the tank. Tbcy may be the full height of the tanlc or 
only a portion of the height of the lanL Tlie size of the 
openings and the locacioo is dependent upon the fluid 
being processed. For example. In a 1,000 gallon tank 
two baffles may be placed an equal distance from each 
other and from the walls of the tanL The baffles may be 
stationary fiberglass perforated plates spaced evenly in 
the tanL The number of baffles, the height of the baffles 
inside the tank and the size of the openings are depen- 
dent upon the type of fluid flow that is contemplated for 
the system. 

In operation, the device receives water to be treated 
10 through influent pipe 9. The water is received gener- 
ally in reaction vessel 4. The water is thus received bto 
conduit 18 and is sent to the point of mix. Aerator motor 
6 creates a flow of air (oxygen) through aerator shaft 15. 
Simultaneously^ a neutralizing agent, snch as sodium 
hydroxide, potassium hydroxide, and mixtures thereof, 
is sent through caustic feed line 19. The air is discharged 
at diifuser 17 and the neutralizing agent b discharged at 
the end 24 of caustic feed line 19. Aerator prop 16 agi- 
tates the surrounding fluid and the neutralizing agent, 
and the gas and the water to be treated are thereby 
mhrti As stated hereinbefore, the flow stream thus 
experiesces sudden elevation of pH which gready ac- 
celerates the oxidation rate required for treatment The 
resulting fluid is sent to a detention structure for clarifi- 
cation of the treated effluents. The treated water can be 
discharged to a settling structure for solids removal. At 
this point, the settlement of sludge occurs. 

The simultaneous introduction of the air, water and 
the chemical in a regulated manner accelerates the reac- 
tion tin>e. Beacuse of this instantaneous reaction time, 
large bulk mixing and reaction chambers are not 
needed. Through the use of precision metering and 
control equipment, the process disclosed is sclf-rcguJat- 
ing, compact, easiJy transportable, and can operate on a 
number of different power sources such as a portable 
generator or line power. 

The unit can be readily transported, requires no oper- 
ator, makes optimum use of power and chemicals, and 
requires litde maintenance. In addition, the possibility 
exists that ozone, alone or v-ith different reagents such 
as hydrogen peroxide, can be combined in the same 
manner to expand the cnvironiDcnt in which this inven- 
tion may be used. That is, other environments and other 
types of chemicals for treating various types of pollu- 
tion are contemplated as within the scope of the claimed 
invention. 

Whereas particular embodiments of the invention 
have been described above, for purposes of illustration, 
it would be evident to those skilled in the an that nu- 
merous variations of the detaOs may be made without 
departing from the mvention as defined in the appended 
claims. 

I claim: 

l.,.A. watTr treatmeot appamis^^cpinprising, 
a reaction vessel. 

a source of acidic or metaJ-bcaring water, 
influent pipe means operatively connected to s^d 
reaction vessel for delivering said water to be 
treated from said water source to said reaction 
vessel, 



acritor meuu hiving a shift extending therefrom 
into Slid reaction vcssd siid shift hiving i dis- 
charge end for discharging oxidint, 

said aerator means having agiution means, 

said influent pipe means disposed generally adjacent 
to the discharge end of said aerator shaft, 

a neutralizing agent feed line means leading from 
neutralizing supply means mto said reaction vessel 
for delivering neutralizing agent, 

said neutralization feed line means operatively associ- 
ated with said aerator shaft such that a discharge 
end of said neutralizing agent feed line is positioned 
generally adjacent to said agiutioo means, 

pump means operatively associated with said reaction 
vessel, 

power source means operatively associated with said 
reaction vessel for energizing said apparatus, 

effluent discharge pipe means operadvely connected 
to Slid reaction vessel for discharging the water, 
and 

automated metering and control means for delivering 
said neutralizing agent into said reaction vessel 
through said neutralizing agent feed line means and 
oxidant from said aerator means at substantially the 
same time, whereby said oxidant impinging upon 
the water entering said reaction vessel will aerate 
said water and establish mixing therein so as to 
enhance efEciency of dotribution of said neutraliz- 
ing agent in said water to reduce reaction time and 
enhance cffknency of said reaction. 

1 The apparatus of clann 1, wherein said influent pipe 
IS disposed closely adjacent to the discharge end of said 
aeration shaft, whereby the relative general proximity 
of said water source means, said neutralizing agent feed 
line discharge end, and said agitation means will en- 35 
hancc the efficiency of the rcati' a. 
3. A method of treating acidic water comprising, 
providing a treatment unit comprising aerator means, 
said aerator means having a shaft extending there- 

40 
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from into said treatment unit and said aerator 
means having agiudon means, influent pipe means 
disposed generally adjacent to the discharge end of 
said aerator shaft and . neutralizing agent feed line 
means disposed generally adjacent to the exit of 
said aerator means, 
providing means for introducing a source of acidic or 

metal-bearing water into a treatment unit, 
introducing said water to be treated into said treat- 
ment unit, 

introducing a neutralizing agent into said treatment 
unit, 

introducing oxidant at generally the same point at 
which said neutralizing agent b introduced into the 
water to be treated, 
agitating said water, oxidant, and neutralizing agent, 
providing a means for receiving precipitants from 

said mixture, and 
discharging treated water from said treatment unit 

4. The method of claim 3, wherein said primary oxi- 
dant source is air. 

5. The method of claim 3, wherein the neutralizing 
agent and the oxidant are substantially simultaneously 
introduced into said water. 

6. The method of claim 3 wherein said method is 
employed in treating mine acid water. 

7. The method of claim 3 wherein prior to treatment, 
said water is removed from a stream and introduced 
into said treatment unit; and 

after treatment said treated water is discharged into a 
settling structure for solids removal. 

8. The method of claim 3 wherein prior to treatment, 
said water is removed from a stream and introduced 
into said treatment unit; and 

after treatment said treated water is discharged into a 
settling structure then into said stream. 

9. The method of claim 3 wherein the pH is substan- 
tially instantaneously elevated. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. .-4 /749 ,497 



DATED 
INVENTOR(S) 



June 7, 1988 

ItEVENSoT^^^"^^' K.E. BALL, S . M , 



It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 



OF THE^?NV?STTn>aJ'2h^ deleted and "BACKGROUND 

ut THE INVENTION" Should be centered on line 7. 

Column 1, line 64, "enhance" should be —enhanced--. 

Column 3, line 3, "erator" should be —aerator—. 

Column 4, line 38, "Beacuse" should be — Sscause— . 

Claim 2, column 5, line 36, "reation" should be 
— reaction — . 



Signed and Sealed this 
Twenty-seventh Day of December, 1988 

Attest: 



Attesting Officer 



DONALD J. QUICC 
Cttmmitsioner iij Paunu and TruJenmrki 
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I.N THE TNlTtU STATES COURT OF FtDERAL CLAIMS 



CHr.MlCAl. SKPARATION TECHNOf.OC.Y, INC. 
and SAKI OKI) M. STKVLNSON. 

HlainvilTs, 



V. 



Tlllib'NITEDSTA ITS. 



Defendanl. 



No. 97-21 C 

Judge Fruncis M. Allegru 



Al' I' lDAVIT OF SANl'ORD M. STEVli.NSON 
IN SUPPOKT OF RESPONSE IN OPPOSITION TO 
DEFENDANT'S SliPPLEMEN TAL ARCT. MENT 

A.nd Now, this 10"' duy of November, 1999, 1. Sanford M. Slevcnson. being 57 years of 
age. of. sound mind, and compelenl to testify, sialc under «.ialh and penally of perjury pursuant to 
28 I'.S.C. <i 1746 ihc followinu upon my personal km)wll-.^'"*• 

1 . I am the pros 



iiivolve^l with ihc insiallatior 
Consolidciud Mining CompAi 
Ctinslruclion of aii opcralivinal 
startup of the iiTiliillation of Ihc 
silcon July 24, 1992. , I rclumc 
Invoice udached as lixhibil 2) D 
fm-rili/c and make prcdicluhle ihc 




kvas pcrsonalJy 
Summilville 
c Rcsourcos, Lid. 
I bct;un iniiiul 
92 and Id! iho 
992. (sec 
icnlaiiun lo 
,. raicnl No. 



5.370.800, granted on December 6, i vv4, eniilled "Method for Removing McUil Compounds 
from Wa.uc Water" (hercinancr '800 Patent). ( XOO Falcnl uUiiched a<; Hxhibil 3) 




DEPOSITION 
EXHIBIT 

)6 
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2 1 was personally involved with the leu.sc ol'a proi<u> mcials removal s>siem lo 
Pennsylvania F.leclric in January 1991. 

3. Based upon my 14 ywrs of experience in the wnler ireal induslry. Iwo .species of 
mcials cxisi which indusirics are required and/or desire lo remove TrDm waMc waicr streams. 
The rn>t >pv:cics is ferrous, ihc .second is ndn-lcrrous. Due lo ihe magholic properliesof Icrri>us 
melals, ClK meuils removal process I crcAlcd for removal of ferrous metals from a waMc stream 
would nui. and did not, provide a prcdicluble process for metnh removal from a waste stream of 

non-ferrous melals. such as cooper. 

4. The Pennsylvania Elccirie expcrimenuil melals removal system wits designed lo 
primarily remove iron, fhe dominant presence of in)n in ihc Pennsylvania I'leciric wa.sie slream 
cnahlcd the prototype tn also remove small amounls of non-ferrous melals such as manganese 
and aluminum. The Pennsylvania Olcctnc prototype wa5 not designed to prin^arily remove non- 
Icrrous mclHls. 

5. Because of the ability of the reactor claimed in my "497 Patent lo control ihc Ph (»f 
the waste stream, coupled with (he dominate presence of iron in the Pcnn<;> lvania Lilccirie waste 
stream, u positive charge from ihc iron panicles being precipitated oui of Ihc wa<itc .sucam was 
powerful enough tn co-prccipitate small amounts of non-ferrous metals such as manganese and 
aluminum which were present in the waste stream. (Sec Defendants C.Khibit 22, bate stamp page 
P0n5fi29) Without the dominant presence of the iron in thai waste stream, however, preeipiUition 
oi' non-ferrous melals from a waste stream would nol, and did not work under the experimental 
pri»cess developed at Pcnn KIcc in Indiana Pennsylvania. 

6. The PITS System, constructed for Summitville Mining Company. ((jaJlactic, 
Ltd.). was designed lo remove primarily non-ferrous melals, specifically cooper, because the 
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d.mninam mclal in ihc Summitville Mine waste stream was cooper. Insignilicani amounLs ..riron 
also cxi.slcd in the wusie stream ai Summitvillc. 

7. The types, dosuges, dilutions, und typo specific injection, placement i»f 
polymers, and required ^elllenient paromclcrs used on Pennsylvania Lileciric-s wuslc stream wore 
different than those used at Summiivilic bccuasc the dominate type of mclal being removed was 
dilTcreni. ix at Summiivilic copper, at Hcnn.-sylvunia F.Icctric. iron. 

8. I personally experimented with ihe types, dosates, dilutions, und typo spcciJic 
injection and placement of polymers al Summiivilic becaa>.e the types, dosages, dilutions, unci 
lype .spocific injection and placement of polymers I used al Penn Fleet did not work for cooper, 
only lor a waste sucam dominiiled by the presence of iron. 

9. On Augu.5l 5, 1 992, .is is suited in my prior alVidavii, I complete and perfected the 
process I ullimatcly claimed in the 'KOO Scries Haient which iilloued mc to remove all of ihc 
mcldls claimed in claim I of the =800 Scries l^alcnl, including '.he non-lerrous mclal cooper. 




S^J^rcfM. .SlevcnsO^^ 



.Sworn and Subscribed to me 
this lOlh day of November. 1999 



Noury Public 
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ROTH' - DIRECT 583 
Q That is Exhibit 133. 

MR. KENNY: It should be right up in front of him, 

Mr- Tarasi, 

MR. TARASI: Where is it? 

MR. KENNY: It should be right up in front of him. 
THE COURT: Have you got it? 

MR. TARASI: I»m sorry, Judge. May I approach the 

Witness? 

THE COURT: No, that's okay. 
THE WITNESS: Yes, sir, 
BY MR. TARASI: 
Q Now, you heard Mr. Dupon testify that he 
considered the English patient [sic] to 
(Laughter.) 

MR. TARASI: That's been' going through my head. 
Judge, forever. 

THE COURT: It is a movie, not a patent. 

BY MR. TARASI: 
Q the Inglis patent was an anticipation or an 

obvious type of situation where you could adapt or use to 
get the 497 patent. Now, will you tell ua what the Inglis 
patent -- how. the Inglia patent" is different froiri the 4,97 
patent? 

A It is significantly different, sir. As a 

practical matter, it must be operated --it can be operated 

Heritage Reporting Corporation 
(202) 628-4888 
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somewhat continuously. But it must be operated in a batch 
mode. There ie a batch element to it regardless of how you 
operate it. 

Battery waste I have been through some and 
worked for --on some battery plant waste. They have very 
low water flows. They reduce the amount of water and the 
lead for environmental purposes. 

Q Now, is this patent, in effect, a battery waste 
treatment patent? 

A Yes, sir. It is. 

Q Okay. And you heard Mr. Dupon was questioned, if 
you wanted to make it a continuous type of operation, what, 
would that take to do it? What size tank? He couldn't seem 
to calculate it. Can you tell us, what would it be? 

A That is in reference to if you were trying to 
treat a waste of 500 gallons per minute which is much, much 
higher than one would encounter in an acid battery plant. 
But assuming you had that quantity of waste, you would need 
approximately 760,000 gallons of tank to treat an equivalent 
amount to 500,000 to 500 gallons per minute as compared 
to the 0.33 -gallons per minute described in the patent. 

Q As a practical matter, would you have to break 
down the 730,000 gallon tank into separate other tanks? 

A- Vee, sir. You would have other tanks. 

Q And would that cover -- what size of area 

Heritage Reporting Corporation 
(202) 628-4888 
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approximately? 

A Large . 

Q Okay. And it certainly wouldn't be portable? 
A It would not be portable, nor would it be 
practical. 

Q Also, I noticed the Inglia patent haa two stages, 
doesn't it, sir? 

A Yes, sir. It does. 

Q And if you have that in front of you, I noticed in 
the second stage in column 7, at line 60 to 65 do you 
have that in front of you. Doctor? 

A Yes, sir. 

Q And it says at line 63, "After approximately one 
minute of mixing, the system is shut off and the contents of 
final treatment tank 50 are allowed to settle from two to 24 
hours, and most preferable about 20 hours." Is that what it 
says? 

A Yes, sir. 

Q And that ie in the second stage of this two-stage 
process for the Inglis patent. 

• A Yes, sir. That is correct. 

Q , Now, in the .497 patent, there has been testimony 
by Mr, Dupon he did not think it would work. Have you seen 
thft 497? 

A The patent, sir? 

Heritage Reporting Corporation 
(202) 628-48B8 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Sanford M. Stevenson 

Serial No: 09/652,272 • Examiner: P. Hmskoci 

Filed: September 1 7. 2000 Art Unit: 1724 

For: METHOD FOR REMOVING METAL WASTE COMPOUNDS 

FROM WASTE WATER 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

DECLARATION OF SANFORD M. STEVENSON 
UNDER 37 CFR § 1.132 

I. Sanford M. Stevenson, hereby declare as follows: 

Introduction 

1. I am the applicant in the above captioned application, and I am familiar with the 
prosecution thereof. 

2. The purpose of this Declaration Is to clarify certain facts in other exhibits relevant to this 
application. 

Exhibit A: Explanation of Co ^racipltatlon of Other M»tal< with Iron 

3. I do not believe that existence of minor amounts of manganese and aluminum 
recovered with iron in a predominantly iron contaminated waste stream at the Keystone 
Plant v«)uld be predictive that copper could be recovered from a predominantly copper 
contaminated waste stream for the following reasons. 



4. I believe thai one skilled in the art would understand that other metals would usually be 
present with iron in a predominantly iron contaminated waste stream. The fact that one 

^ or more of these other metals might be precipitated with iron might, in my experience, be 
expected, but, these same metals might not precipitate when iron is not present 

5. My understanding of the reason for co-precipitation with iron is due to a phenomenon 
known as "occlusion" in which the iron forms a matrix and other metals are incorporated 
in the iron matrix. This occlusion phenomenon is further described, for example, in the 
attached pages 7 - 9 of a publication entitled Unioure: Heavy Metal Re mov al Technology 
(dated June 26, 1998). 

6. In view of 5 above, I do not believe it would have been reasonably predictable that a 
predominant metal such as copper would precipiate under conditions of a non- 
predominant iron being present just because non-predominant aluminum and manganese 
co-precipiated under those conditions with iron. 

Exhibit A: O pinion reg arding Princi pal Sublect of This Report 

7. In further regard to Exhibit A, at the time that the report was prepared, I had only begun 
experimenting with flocculation. The matters I discussed with the person who prepared the 
report prindpaify related to the method and apparatus described in the '497 Patent, which 
related to neutralization and metal precipitation. Consequently, it is my opinion that the 
conclusions of the report were directed principally to the method described in the '497 
Patent rather than to the overall process which included flocculation. This is not to say that 
the issue of flocculation was ignored, but my recollection is that the main concern was the 
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sucxjess of the neutmlizatton and metal precipitation. I believe that my opinion is supported 
by the Introduction section of the report et pages 1 - 3 of the report. 

g^hlblta; 6 and 7: Further Explanation of Experimental Wqr» at th? K^vi^tQM -PIgm 

8. The infomiation concerning experimental use at the Keystone Plant in Exhibrts 6 and 
7 is supplemented as follows, 

9. i believe that this experimental work was reasonably necessary to establish the 
invention on a predominantly iron waste stream since my experience is that these type of 
processes tend to be unpredictable, particularly with regard to flocculalion. In my opinion, 
this work was performed systematically. I personally did this work or it was done under my 
super/ision. Written records were kept. I received payment for this work, but this payment 
essential/y defrayed the cost of having my company perform this work. I believe that I 
could have done other work which would have pakJ me as much or more, but I chose to 
do this experimental work to enable me to devetop and improve the practice of my 
inventk>n. My principal motivation was to develop and improve my invention for use in 
future prospective projects rather than to make a profit on this experimental work. I 
believed that my invention was an important advance in the art and I wanted to complete 
all experimental work on the project in order to develop and improve my invention toward 
an embodiment which would be widely used in the industry. As I recall, the hourly rates 
charged for personnel working on this project were often generally less than those being 
charged on other projects at the time in the geographical area. There were also a number 

~ of other wastewater treatment facilities which I did not operate at the Keystone Plant 

3 



whose primary function was to treat the plant's wastewater, rather than experimentation. 

Exhibit 1 4 Ex planation of Lack of Knowledoo of Procets Condition? to be M#^d 
durin g Disc tiasiona with Gailactic Resources 

10. To further explain this exhibit, in my discussions with Gailactic Resources in April - 
May. 1992, I did not know if my process would woric on a predominantly copper waste 
stream, but if the process did wort<, I did not know at the time what process conditions I 
would use. In particular, if I could get my process to wori< on their predominantly copper 
waste stream, I did not know what rale of aeration I would need or if I would be within the 
range of the process conditions now recited ir claim 7 of the present application. On my 
reactor I was able to vary the rale of aeration by varying horsepower or the water flow rate. 

11 . My uncertainty as to what process conditions I would use. or if I could get my process 
to work at all. resulted from the fact that I had never used my process on a predominantly 
copper waste stream. I believed that I might have to use a process which would have 
been quite different from the process conditions which I had previously used on a 
predominantly iron waste stream. Furthermore, the predominantly copper waste stream 
on which I would be working was located at an elevation of more than 11.000 feet above 
sea level, and I believed that the thin air might affect the process and might also require 
me to make substantial changes to my process conditions. If I could get my process to 
work at all. 
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12. All statements made herein are tnje or if based on Information are believed to be 
true, and I have been warned that willful false statements are punishable by fine or 
imprisonment (15 USC 1001) and may result in the invalidity of this applicaUon or any 
patent issuing thereon. 




2106 Washington Road, Suite 200 
Canonsburg. Pennsylvania 15317 

November <>9 . 2001 
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^c-ne. base :s added ;o control the pH to 7.8 and air is 
: :]> :'\ic'!7.e '.he Te nous iron to ferric (Fe"^^) iron. Through 
.".::cr :r.e ici.b:",;?. oi"ihe iron faJls from the Fe''"^ curve lo 
>hov ;i on ^:r.;re 5 As the iron drops out of solution, it 
: i'.c.;-. > )r.o-.i!< .:i .1 dense iron matrix as it fonms. The metals 
•;■ ircn «o;}v:> due 10 their close association with the iron 
: -:t..: c ;■. T.: » c:ci::di!d metals arc cffeciively enveloped in 
" : :■ ..•■.0 si.'rrounding solution as an Fe'^^ panicle 

jt. -. e. The occluded metals arc insulated 
■ "' ■ - ■. :0 Jjc not allowed to resolubilizc as 

• ■ " • ii -j c ;::dicate. This phenomenon makes it 

• - " : .: i .': water to concentrations well below 
:■ ■;/ .::r \i. ■ ' " ,. ■ 

- ■ : '. ■'^lm cd by occlusion are removed by a 

: : ■■■■ i^peraics simultaneously with ihe first. 
■ . ^Ow/iVd removal possible: 

6/26/98 



Unipurc: Heavy Ml . RcmovaJ Technology Page 9 oC \ 

' As meniioned earlier, feme iron solids lend to adsorb heavy mctaJs lo 
iheir surJace. . 

• Ferric iron acts as a catalyst for ihc oxidation of fcirous to ferric (i e 
ihe react)on is autocaralytjc). 

Ferric iron sohds -^it present in the Reactor as a result of the oxidation of 
ferro^js jron. and occasionally as a resuJr of recycle from the clari/icr. The 
sohds, due to the very high shear environment of the Unipurc Reactor, are 
highJy fractured resuliing in a very high surface area and many active 
adsorpDon sites. The heavy metals in solution adsorb lo the surface of these 
solids in the Reacior. As ferrous iron enters the Rcacior with the 
conraminated stream, ihe iron preferentially precipitates, due to the 
auioc^italyiic effect, on ihc solids which have already formed. This -layering 
of iron precipitate- on top of adsorbed heav7 metals produces results siiTiilar 
lo ihose achieved by the first mechanism; the heavy metals are effectively 
removed from solution and are isolated from ihc solution so ihar they 
cannot freely follow the.r solubility cur^^es as ihe pH varies. This reaction 
mechumsm aiso results in extremely dense solids since the precipitation is 
Tron^'J.HHc rK^'l^ ^ ' surface of Other soJids. A slower precipitation of 
iron solids which axe dispersed freely in solution produces a much less 
dense, and oiien coJlojdal mass of soh'ds. 

DISCUSSION 

The unique chemical mechanisms of UNJPURE Process Technology 
combined wnh the many desirable characicristics of iron, result in a 
ircarment process which is able to remove heavy metals to veo' low limits 
and produces numerous other beneficial features: 

• Hexavalent chromium is removed by UNIPURf Process Technology 
without the need for reduciion prctrearment. As the feixous iron is 
added to Ihe contaminated water, the Cr+6 acts as ihe oxidant in place 
of the air. The hexavalent chromium is reduced to triva]cni chromium 
.ffi^?,-.//'''" )s oxidized to Ihc feme state, and both arc then 
ettectivelv removed from solution as the Unipurc Solids Ccrm. 

' Any base may be sued wiih bls'J?UR£ Process Technoioey. The 
rcmova of heavy mcials ,s dependeni only on the chcmisfry of iron, 
and so iJie base may be chosen to minimize cost, minimize solids 
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UNIPURE Process Technology 

When feTTous iron (Fe'*'^) is added to water, the iron tends to form a solubJe 
chain-like structure in solution due to the weak ionic atiraciions between 
molecules. Figure 6 shows a simplified example of such a chain. In a 
coniarninaied water scream with heavy mctaJs present, the heavy mcTpis 
may be ."substituted into the chain in place of some of the iron atoms. This 
close association between the heavy metals and the iron', which occurs soon 
aficf the t%vo arc commingled, provides the mccham'sm by which the iron 
can be targeted to most efficiently remove the heavy nnetiJiS. After the 
soluble association is formed, the water is introduced to the reaction zone 



hHp.7/w WW. unjpure.com/heavy. htm 



EXHIBIT B 



CHEMICAL SEPARATION TECHNOLOGY, INC 



April 16, 1992 



SuztuaitvillQ Consolidated Mining Co., Inc. 
P. O. Box 2G 

Del Kortd, Colorado USA 81132 

Attention Mr. Bill Williams 

RE; Preliminary Proposal 4/14/92 
Reynolds ADIT 

Dear Bill, 

Per our telephone conversation 4/14/92 the effluent 

discharge quality at the above subject site should be as 
follows. 

pH 7.5 

Fe < 1 Mg/1 

Cu < .1 Mg/1 

Mn < 1 Mg/1 

Zn < 1 Mg/1 * 

All discharge limits have been determined from the raw water 
quality data that you forwarded to me earlier. Historically 
we have experienced metals discharge ranges in the .002 Kg/1 
ranges and those limits could be achievable at the ADIT 
site. 

Please call me if I can be of further assistance. 
Very truly yours, 

Chemical Separation Technology, Inc. 




President 

SMS/da 201410 
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Sumnitville Consolidated Mining Co., Inc. 
P.O.Box 2G 

Del Morte, Colorado, USA 811362 

Attention Mr. Bill Williams 

Subject: Galatic/suinaitville 

C.S.T. Mobile Caustic Treatment and 
Devatering Systeas 

Dear Bill, 

I hope the following information along with the drawings 
sent to you by Federal Express, 5/14/92, is the information 
you require* 

CST units are adaptable to alternate energy, oxidation and 
chemical inputs to treat and dewater most waste vtfter 
discharges of acidic or alkaline nature. 

CST neutralization units optimize chemical use emd 
eliminates continued operator labor input. At present we 
have units in the field capable of treating raw water from . 
150 GPM to 2500 GPM. 

CST units servo automatically for changes in flow, temp^« 
attire, acidity, alkalinity, heavy metals and neutralizer 
strength. All controls and sensors are interfaced with a 
programmable controller. An aerator /mixer oxidizes the 
metals and mixes the continuous process. All components are 
combined in a compact patented method to facilitate an 
instantaneous reaction and optimize chemical consumption. 

CST units are designed and built to an owner's particular 
site and /or water quality requirements. 
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Page 2 

May 15, 1992 

The design criteria for your Reynolds ADIT site is as 
follows: 



Utilization of 50% NaOH solution at 100 GPM rav water 
and 2200 Mg/1 acidity, will be approximately 14 gallons per 
. hour respectively in the worst case scenario* 

Raw water shall be pumped from a holding pond to the 
CST reactor at 100 GPM • , 

Sodium Hydroxide and oxygen will then be added and 
mixed with the raw water to boost the pH instantly to 8.5 
(other pR values can be programmed) . 

Neutralized/oxidized effluent is then discharged from 
the reactor to the clarifier/ settling tank. 

Supernate from the clarif ler/settling tank is then 
discharged to the polishing tank. 

Clean supernate is then discharged from the polishing 
tank to the stream. 

When sludge buildup in the clarif ier/settling tank is 
to within 12" from the supernate discharge port the 
treatment system will be shut down and dewatering of the 
sludge will begin. 

Sludge will be pumped at approximately 2% solids to the 
rotary thickener flocculation tank where polymers will be 
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Water Quality Worst Case 



Flow 
pH 

Acidity 
Iron Fe-M- 
Copper 
Managanese 
Zinc 



100 GPM 
2.98 



2200 Mg/1 



460 Mg/1 
190 Mg/l 
26 Hg/1 
34 Mg/1 
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added. Tho sIudgQ continues thru tha rotary thickener to 
the discharge hopper where it will be pumped or conveyed to 
a dump truck for disposal. 

The system components are as follows: 

1) One (1) truck mounted treatment system 

2) One (1) 9,000 gallon skid mounted storage tank 

3) Emergency shower 

4) Two (2) 21,000 gallon mobile clarifiers 

5) One (1) 100 GPH rotary thickener complete 

6) Polymer dosing units 

7) One (1) loading conveyer 

Summitville shall supply and maintain the follovin<g: 

1) An accessible haul road to the building 

2} one (1) 100 AMP 480 VAC 3 phase 60 HZ power source 
to within 10 feet of the MCTS 

3) Telephone line 

4) Potable water line 

5) Raw water collection pond 

6) Raw water pumping 

7) Piping or miscellaneous hoses and fittings from 
the raw water collection pond 

8} Chemicals (caustic and emulsion polymers) 
9) Plant service personnel - CST to train 
10) Sludge hauling and disposal D 004 004 

2G140G 
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Please call me if you need any additional information. 
Very truly yours. 

Chemical Separation Technology, Inc. 




S.M. Stevenson^ 
President 

SMS/tm 
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May IS, 1992 



Suanltville Consolidated Mining Co., Inc. 
P.O. Box 2G 

Odl Norte, Colorado, USA 81132 
Attention Mr. Bill Willians 
Subject: Metals Removal Reynolds AOIT 
Dear Bill, 

Per our telephone conversation yesterday, you inquired about 
additional netal recovery at the Reynolds ADIT Site as 
follows: 

Mercury <.0O01 Mg/L 

l.aa<l .37 Mg/L 

Cadniua .25 Mg/L 

As I explained, the above metals will experience s«me co- 
precipitation with Fe and Cu. However, the extent of the 
co-precipition will have to be determined once the system 
is on site and all chemical additions and pH adjustments are 
operating properly. The first few sets of internal plant 
analyses should give us the necessary baseline to determine 
the amount of co-precipitation of these metals. 

If you need any additional information for yoia* report, 
please contact me at your convenience. 



Very Truly Yours, 
Chemical Separ«t±fin Technology, Inc. 




SMS/tm 
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r>,.n,i«,i Senaration Technology. Incorporated (CST) is a water treatmem servia 
officeT locaS in Vancouver. .Washington, and Pittsburgh. 
SaniT Csfp ovid^^^^^ focused awards utility companies and the me^ls 
L?2d^g industries, m Company installs its high-tech ac.d neutrahjnon 
ana coai nujui , discharge contaminated with metals in 

^ucLc eS wS^h meets EPA discharge standards. The CST 

Son s;^^e^ is ^ Solve environmental discharge problems for cUents through 

mission sutemeni is w twwi ^ achieve 



price Toi;;rS^r™t ^Mc. ^ anew .hem „ a*™ 
regulatory compUance and environmental recogmnon. 

CST's core business focus is to own and operate as a mrnkey provider of wat^ 
S,rm se-vic-s addressing each cHeat's particular environmental discharge 
^h^ms ^ t not' intend to market our patented equipment for resale as a 
SSSacturer CST o^ons are support by principals with broad expenence^m 
, or^So^ Planninr management, operations, engineering, technological and 
matte' and Ilso possess strong expertise and contact networks m the utii.-y 
and mining industries.. 

rsT is a patented process (United States Patent Number 4.749.497) which provides a 
CST IS a paKnisa J' metals-contaminated leachates. The patented 

"^T^^f^^n^^^^ reaction vessel with inter:ial baSles. 

GST «1^P™''''',"/°SP"'*^°^ 'and recording equipment, an aeration motor. 
^^r^ch^S ?tL~'^e^uipment'isUly scaled to h^dle vol^ 
now raSs ranging from as small as ten gallons per mniute to major flows of lOm 
^^on^^'^ute For flow rates from ten to 500 gaUons per minute the CST rearu^r 
gallons pe. """u^v ; . • skid-mounted or installed m van-type 

treatment systems. 

CST process — ^^^.^^^^^^^ 

^^r^r^et^^ S'v^ bubbles and ^ed simultaneously with 
^ncen^S^ium hvdroxide to create localized pockets of high oxygen conc-craao" 
Sd aSStv Use of state^f-the-an computerized process control mstnimentaoon 
S^Th at a constant level allowing point precipitation of metals m solunon. The 
ne eff^t of ^s design is an acceleration in the oxidation and precipitation rates wluch 
a^ cSerablv higher than those achieved by conventional "-^^^ 
Sed orocesses Sludge thickening, dewatering. clanncauon and filtracon ^?s, 
rSl iud -Ls to r^imal, .volume in order to recover the precipiuted metals for 
efficient disposal or reuse. 
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i-j «mr-«cs usin<^ clarincadon and belt nitration recover 

Liqu:d-scLd sepa^o^i^^^^ The facility routinely accepts and treats 

mlfreSit^rAt the LTV ite. their current Pennsylvania DEQ perrmt aUows the 
Sf5,aX^ cutnLed and discharged into a bore hole to an abandoned mine snaA 
X« L metl precipitate out of soludon. More recent ^^^^^^'^ .^^^^J^f' 
SlSe a Uquid-»Ud separanon processes to recover the preapitated metals for 
shipment to an approved disposal site. 

of this dme CST his not implemented its formal marketing program. Corporate 
ttrJ.^ ritives focus on rapid penetration of the market to obtain market share 
^'eSiTnt " cSu^ Rese^ch and Development to remain on the leadmg 
^ ^r^^rnt^hnoloey We believe the window to achieve near-term market 
n r^^^lS^te-olace is verv dvnamic. As time passes the market growth 
t^%evSLT^el^^SSors launch intense efforts to develop competing 
SnobSS^ -n^ is ^iticularly true as it relates to Superfund Sites where 
^m«m of altZmative technologies is actively supponed by very large compames 
f^f S i^lS^ ^overnm'ent funding. Achieving rapid market penetration 
t^als p^fnts^ ambitious implementation obj^tive but presents the most viable 
opportunity for sustaining long-term growth. 

Tn 1990 CST produced net income of S64,52S on revenues of 5414,510. For the six 
In 1990 CST prw^ucea n ^^^^^ ... ^^^^ 

^o^t'thf^Jut S^e:cpendimres made in expanded engineering and marketing 



acdviues. 



CST has compiled a ten year financial forecast, including forecasted balance sheets. 
CST has CO"??"" * . earnings and cash flows for the period ending m the 

t™ °S^«^cl Wd m accordance with s^dards esubUshed by 
ti^AiSScan^S^^m^ Certified PubUc Accountants. Appropriate market and sales 
the ^^"^^^f^.. J. .-j3ij in the forecast. Based on conservative pro]ections it 
assumpaons^ d^b«i m .^^^^^ ,f S124 million 

'^,^:^:7^^f t.r'^^ -mion and S53 -i^on re^n^^ b^the y^ 
2000. It is. essential .^o.Jiat as ^^^w^f im^c '^^t 

Research and. Development. Details supporting these financial forecast results are 
contained in the body of this document. 

rcT-c immediate aoal is to focus on market development and accelerated financial 
^oU Af rcmet ng company it recognizes the magnimde of the impending 
fhalTe.-. to a^JT^ goal. To achieve the accelerated expectations, there is 
chaiieng- to auain u „ ooeraiions with a cooperative ennty 
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flBdble in analyzing various approaches, we continue to believe the most soUd 
framework for implementing mutually beneficial objectives, is by offenng an ^mty 
position to an entity which has compatible characteristics. These posiQve atmbutes 
would include: visionary and aggressive attimde surrounding business approach; sloE 
sets which compliment the elements where CST requires enhancement; and the 
fin.«ri^l Strength to make a substantial capital investment Busmess e^ence 
indicates the probability for success improves dramatically when afl pamapants have a 
vested equity interest and are committed to the future success of the company. 

We believe CST has an extremely bright fiature in the environmental water treatment 
business The initial response to our technology and business approach has been 
exceedin'gly positive. Our primary objective is to establish a financial and operational 
infiastrucmie relationship which is commensurate with our aggressive strategic plan. 
This will provide the Company the ability to quickly become a pioacave force m the 
environmental water treatment maricetplace. 



Page 4 



CST 0127 



Copy No. provided to 



Confidentiality of Information - This prospectus document is for your 
confidential use only. It is being submitted to prospecnve investor or 
sS^eholders of Chemical Separation Technology. Inc.. salely for your 
ToSdential use. with the express understanding tat, without Ae pnor ,wnn«i 
p^on of dhemical Separation Technology. Inc.. you wdl notrelease tins 
S^t or discuss the information contained hemn or mate reproductions of 
oruS in° document for any . purpose other than evaluacmg the potenu^ 
opponunity associated with becoming an mvesior or shareholder m the 
Company. 

A prospective investor or shareholder, by accepting delivery erf this document 
agrees^ prompUy return to Chemical Sepaianon Techndoa^. Inc.. this 
SSSient L other documents or information famished if the prospecnve 
ba^ror or sharLlder does not elect to become a contnbutmg mvesior or 
shareholder in Chemical Separation Technology, Inc. 

The confidentiality agreement on the following pages is intended to be a 
niutuallv benenci2 and protective instrument. This agreement wUl bmdbo^ 
signatoi^ parties to keep confidential the sensinve techmcal and bu^ess 
informSorof the other. The purpose of this agreement is to aUow the free 
«c^ge of information which could be used to conclude a mutually 
coopcnLdvc business relationship. 



Page 5 



CST 0128 



CONFlDENTIALrrY AGItEIMENT 



THIS AGREEMENT is entered into this day of June, 1991. by and 

between CHEMICAL SEPARATION TECHNOLOGY. INC. (hereinafter -CST"), 
having an office at 9817 N.E. 54th Street, Suite 101. Vancouver, Washington 98662, 
' (hereinafter " "), having an 



offics at 



WHEREAS, CST, and may desire to anter into negotiations for a 

possible joint cooperative relationship for the utilization of CST technology and to 
negodate various business ventures between CST and : and 

WHEREAS, during these negodations, each parry will be exposed to 
propiietary information, including technology and business plans of the other party; 
and 

WHEREAS, each party desires to enter into this agreement for the protection of 
its inventions, proprietary information and business plans from disclosure or use by the 
other party; 

NOW, THEREFORE, in consideration of the premises and for the purposes of 
fecilitating the negotiations, CST and . each corpootion, employees, agents 

and assigns, agree as follows: 

A. During the term of all negotiations and for a period of five (5) years 

after the conclusion of negotiations between CST and _ each party shall keep 

confidential and refrain from using or disclosing to others all technological information, 
. proprietary information, trade secrets and business plans of the other party that is 
acquired or learned in the course of negotiations between the parties.. All written 
information shall be clearly marked proprietary by the owning party. All confidena^l 
conversations shall be described as such by the owning party. 
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B. This nondisclosure obligation is not intended to prevent either party from 
making disclosures required by applicable law or by the order of any court having 
jurisdiction; provided, however, that a party intending to make a disclosure required by 
law or by a court order shall use its best efforts to provide to the other party reasonable 
written notice of such intent prior to disclosure and to cooperate with the lawful efforts 
of the other party to oppose or resist such disclosure. 

C. Upon termination of negotiations, and whether or not a joint venture or 
other agreement is reached by the parties, each party shafl rewm to the other all 
documents, records, notebooks and other sources containing the other party's 

Proprietary Information. 

D. If a party to this Agreement believes that information claimed to be 
confidential under this Agreement by the other party is not in fact confidential, it shall 
notify the other party and, prior to disclosure, shall meet with the other party and 
discuss the confidential nature of the information. 

E. No rights under this Agreemem shall be assigned or uansferred by dtfaer 
party without the written consent of the other party. 

F. No governmental agency or private paity. including any subcontractors, 
is intended to be a third party beneficiary of any rights or obUgations under this 
Agreement. 

G. This Agreement shaU be construed under the laws of the State of Idaho. 
Exclusive venue for any claims arising under this Agreement shaU be in the appropriate 

court in Boise, Idaho. 

H. Each party acknowledges that disclosure of Proprietary Information 

would cause iirepaiablc harm to the other party, and agrees that the obUgations of this 
Agreement may enforced by an injunction or orde* of specific performance, and that a 
party harmed by such disclosure shall be entiUed to damages and all other re.medies 
allowed by law. 
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I. The terms of this ConfidentiaUty Agreement shall be considered to be a 
pan of each and every agreement thai may be entered into between the parties unless 
expressly waived by the parties. 



CHEMICAL SEPARATION 
TECHNOLOGY, INC. 



By___ - 

Its . 



STATE OF . \ 

) ss. 



Councy of ^ 



J 



, f , 19 , before me, the undesigned, a 

On tins day <> ^ commissioned and swom. 

Notary PubUc in ad for the Sx^ of ' ^ faown u> me to be the 

penonally appeaml of CHEMICAL S EPARATION TECSNOLOGY. INC.. the 

said corpontion* 

WITNESS my hand and ofHcial seal hereto afiued the day and year in this certificate above 



whtxen. 



Notary Public in and for 

the State ot^ . 

Residing ac. 



My Commission expires:^ 
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STATE OF 
County of _ 



) 

)». 



OBthif diyof, .IS . before «e,tf>evmdenijned,. 

Noary Public in-«d for Su» of ' STTlt JT^ 

P**'"*"^ 'P P^ of oorporadoa that execuiod 

tht foitgoing isstnunt, »d acksowiedlS the aid iastrumeni to be the ftte ad votantaiy act ad <I«d 
of «d LIpStatioa. for the tt« ttd p«T«« thereto a^^^ 
to execute the aid instnimeat and that the seel ifBxed is the corporate seal of ^ 

WITNESS ny hand and official seal hereto affixed the day and year in this certificate above 

wiitien. 



Notary Public in and for 

the State oft 

Residing at:_ . 

My Conunission expires: 
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jjMTpnmiCTTON 

WbatisCST 

Chemical Scpamrion Technology. Incorponied (CST) is an Id^o Corporation «mh 

SSiooS^in Vancouver, Washington, and Pittsburgh, Pennsylvama. ^OT 

^J^hxE^h acid neutralization and waste water ntatment services to unlity 
provides high-tech aad «un^ ^ ^ ^ .^^^ 

companies and the I^^^^ J^ic discharge contaminated with metals 

treatment units on 'VP^^a computer controlled caustic 

'^'f:lZT^l^n^^^^^^- I^rtable units axe easily 
'^^''^r.'J^y ^ve for -ote. ~ jSiuT^^i^^^ 
I^er units are installed in either temporary or permanent ^aes The process 
^cLH^Tces an effluent which meets EPA discharge standards. Site hydrologic 
^"^^r waste water testing and process design engmeenng services are also 
offered by the company. 

Mission Statement and Goals 

The CST mission is to resolve enviromnental discharge problems for ciienB by 
J^'viS p"«" mpetitive treatment services which will allow them to achieve 
regulatory compliance and environmental recogmnon. 

To implement the Company's Mission Satement our operative goals are as foUows: 

0 Provide safe, efficient and cost effective services which fully satisfies 
customer requirements 

o Focus near term efforts on rapid market penetration in the utility, coal 
S and metals mining industries which will gam a sigmficant market 
share in this emerging marketplace. 

0 Position the Company to achieve continued grov^ eirough research and 
development into new market apphcaaons for the CST process. 

0 Execute business activities in a profitable manner which will promote Jie 
financial health of the Company, provide a stable work^environment for 
employees and maximize renim on investment for shareholders. 

o Become, a recognized environmental leader and respected coi^crate 
' dtizen through the development of "Innovative Environmental 

Technologies". 
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Corporate Strurture 

-r--;,««i«»v Toe (CST) is an Idaho Corporation pardy owned by 
'^Zl^^^^^.^vS^^^^ and PO^ Engine., of Hailey. 

S v.^ ^^?SnrAerc are five individual shareholders who hold equity posiaons in 
Idaho. acquired in December, 1990 from the original 

the Comiany^ The ^Co«»P^y ^^^^ or<'ani2ational chart showing the current 

Personnel Summaries 

^Sf^^ summaries of ft. professionals who ^ core sle^rh of CST s 
business expertise. 

0 Steven L. Thorson. President - Mr. Thorson's extensive business 
n^agement and consulting expertise includes experience in unlity 
^^eT government agendes and private industry. 
SS-e experience includes direct applications m the following 
^: st^tegic planning; management audits and analysis; organiza^na^ 
restructuring; reorganization advisory counsehng; o^-^^ons 
^^ement; and financial forecasting, budgeting and analysis. 1^ 
So^n has developed and implemented a number of computerized 
TcSS which analyze and forecast appropriate ,r.znH^^nt 
methodologies in reolacement analysis, budgenng, financing, re«)urce 
SSSdon and merger/acquisitions. He was foitneriy a Semor 
Management Consultant with the firm of Delome & To^^^e- 

activities and consulting assignments have provid«i him a broad 
knowledge and understanding of the utiHty industry and afforded h^m the 
S^rSdtv to achieve a strong personal network wi^ the industry^ 
Mr Thonon holds a Bachelor of Science Degree m Finance from the 
University of Utah. 

o RusseU P Wischow, Director - Dr. Wischow has been responsible for 
the development and construction of utiHty power generauori projects 
and operation and maintenance of major ^^.^'^^^^^'''^^^^^jt'^^^^ 
power projects. Most recenUy he was the President and CEO of PG&E 
S«ratii.g Services, a non-regulated subsidiary of Pacinc Gas and 
e£-^c Company which provided operadng and m^tenanc^^-ser^ices to 
Z independent power Industry. He was the first Director of the 
USAEC Division of Nuclear Materials Safeguards and was Director or 
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research and Development for a spent nuclear fuels repnjcessini plant 
which managed the Intemanonal Atomic Energy Agency sponsored 
tjrogram to develop iniemadonal inspection of nuclear fuels reprocessing 
Dlanis. He is a member of various professional sociedes. holds several 
patents and has presented papers at national meetings. Dr. VViscnow 
holds a PhD in Chemistry from VanderbUt University. 

J 

S M Stevenson, Vice President Operations - Mr. Stevenson has 
tv^encC eight years of highly diversified experience in the industnal and 
commercial sector. He is highly qualified in adminisnadve and project 
management, design and constnjction cocrdinanon and has strong 
educational background and experience in afl levels of management. He 
is one of the original founders of CST and was msoumental m 
development of the technology and the CST patent 

0 John J. LeFever, Project Manager - Mr. UFever is a minerals 
engines' with 14 vears of experience in mine design, engineering 
eeoloey projects evaluadon, engineering development, and exploration 
of prKious metals, base metals, oil shale, coal, Ugnite, and salt. As a 
nroiect manager, he has experience in project budgenng. control and 
accounting, poUcy and personnel, as weU as in taldng a new projwt 
from raw prospea through the phases of financial jusuficaQon and board 
approval, mining and geological evaluadon, deailed enginesnng. 
dSelopment, and perniit approval. Mr. LeFever's background mcludes 
six y«rs of experience in computerized geostansticaJ analysis, ore 
rese4e esrimanon, mine planning, and cost estimating of open pit 
precious metals deposits. Mr. LeFever holds a B.S. degree m 
Geological Engineering from Montana Tech. 

Description of Process 

The CST process is currently used to treat leachates in commercial operations at a coal- 
S^^w^t ash disposal site and a coal refuse site in Western Pennsylvama. 
^um hydrSxide and oxygen are combined with the leachate m a patented rector to 
pSipitate metals and neutralize acid. Liquid-soUd sep^aon ^^'^^^^"^^^ 
die t»wer plant site to recover the precipitated metals for disposal. ^ CST process 
SSfS S>m oLr waste water treatment systems in that air. which is continuously 
to^ STtl^e reactor in the form of ve:7 fine bubbles, and concentrated sodium 
S^c^^xide I. mixed simultaneously to create localized pockets ot ^ngh oxygen 
cJnSSration and alkalinity. The net effect of this design .an accelerauon in the 
^da^r^d ^ecipitation rates which are considerably higher than those achieved by 
" n" m'.^^^^^ agitated. Ume-based processes, through f c^^^^^^^^ s-e-o^- 
the-art computerized process control instrumentauon. the pH can be held at a cons^t 
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level allowing point precipiadon of metals in solution. Reacanrs other than sodium 
hydroxide and oxygen, such as soda ash, permanganate, hypochlorite, peroxide and 
ozone can be incorporated in the CST process for specific removal of contaminants. 
The CST process is far less capital intensive than the craditional lime treatment plants. 
Additionally, our process does not create substantial material handling problems 
inherent with the creation of vast amounts of gypsum in lime-based systems. 



CST Service Business Concept 

CST's core business focus is to operate as a turnkey water treatment service company. 
We do not intend to market our patented equipment as a manufacturer, but rather 
implement, own and operate the plants as a water treatment service which specifically 
addresses each client's particular environmental discharge problems. This business 
stiate«»y wiU allow CST to protect its technology from potential patent infringement in 
the nor term and provide the framework for long term profiobiHty as project financing 
is amortized and continued revenues become a profit contribution. This is 
fundamentally a different approach from that offered by our compeuaon, which 
generallv prescribes a traditional engineering approach requiring construction of capital 
hitensive lime treatmem facilities. We have received a positive response to our service 
business approach from clients who require contaminated water treatment. The concept 
of a client being able to solve significant discharge problems without a considerable up 
front capital expenditure is very attractive. 
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Detail Description of Process 

An incTcasinc concsm for the quaUty of the water released the environment led to 
Z de^Pi^em of the patented CST process and equipment. Aadic and meals- 
beLSfr— fro- Z and metals mines and from .<^oi^-^ ^^^^^^J^ 
cS^d flyash deposits will severely degrade streams, nvers or bkes unless rem«I^ 
acSj^are taken The current proposed Qean Water Aa Reauthonzanon BUh 
before cTn^will mandate corrective acaons and pctentally increase avil and 
^;^al for non<ompliance with the Qean Water A« standards. 

The equipment is comprised of a cylindrical reaction vessel widi mt«Tjal baffles. 
comouLr<ontroUed pH monitoring and recordmg equipment, an aeraoon motor, 
S^Tctemical storage tanks. Sludge thickening, dewatenng and fUjaaon 
Smem or darifiers reduces the solid wastes to the minimal volume for erfiaent 
?he equipment is easily scaled to handle the volume flowrate of the 
iSal problem, ranging from as small as ten gaUons per minute to major flows of 
' Sf^ ganons P nmStt Larger flows can be handled with muluple umts to the 
flowSi^4^ The CST reactor and ancillary equipment is por:able. either wath 
S^^^STon flatbed trailers, for the flowrates from ten to 500 gaHons per 
SnuS° permanent equipment can be instiled either withm bmldings or outside, 
depending upon the individual requirements. 

TTie CST orocess shown in FIGURE 2 on the following page, receives acidic leachate 
Sm coll S or metals mines containing me'.allic constiments which are fed to the 
CS? ^«or^ere sodium hydroxide is simultaneously and vigorously mixed with air 
to create localized high concentrations of neutralizing and oxidizing condiaons . As a 
rLuHeSon ti^es are markedly reduced, thereby eliminadng large settling p^s 
S^ i;vd ^ which are generally not available, particulady m mountainous axea^. 
Through the use of state^f-the-an computerized process control mstrumentaaon, the 
oHis heW at a constant levd allowing the point precipitation of the metals m solution. 
??e CST orocess is much less capital intensive than the traditional lime treatment plants 
S S n^c^te substantial waste disposal problems that are mh^ent with the 
S^Tof vast amounts of un-reac-^ Ume with soUds from the Ume-based systems. 

. Addic leachate of about 230 gallons per minute from an eastem coal-fired power plant 
fljSh disposal site is bdng treated with a CST faciHty to provide water effluents 
standards for rdease to surface waters and a sludge that is suitable for 
^t>o^ in the utility's disposal field.. T.^L£ 1 illustrates the results that are rouunely 
aclSeved Although the water is not immeoiatdy suitable for dri^hng P^J'Pses it is 
accJtSie for industrial use or discharge to the local watershed. Greater than 99% or 
the iron and 94% of the manganese are precipitated in less than ten minutes at a rcuune 
pH of 7 to 8. 
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TYPICAL CST RAW WATER/SOLIDS 
MANAGEMENT SYSTEM FLOW DIAGRAM 



POLYIB 



RAW WATEH 
SOURCE 



CLARIREH 



POUSHtNG 
POND 




ADVANTAGES OF THE CST SYSTEM 



Effective and Eflicient 

- Rapid Precipitation 

- Instantaneom Reacdon 

- Precise pH Control . " 

- Optimum Use of 'Chcmicals_ 

- Measurable and Documented Results 

- Constant System Monitoring and Repordng 

- Monitored and Controlled Remotely. 

- Mee*^ All , EPA NPDES Discharge Regulations 



Sensible and Economical 

- Modular System Consnucdon-Quick Inr^dor 
Service Contract 

No Capital Investment 
No Labor i?roblems 

- Small Site Area Required^ ' 

- No Muldple, Large Holding Basins 

- Efficient Sludge Removal and Disposal 
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Roccuiadon dewatering and beit-filffation recovers about 15.000 pounds or sohds per 
Sv m Mry is ^ so thai it can rounnely accept ^^^Ji^^^ ^'"^ 
Scursi^t S^d and meal concentrations up to about 6000 and 7000 mg/litcr. 

combining the specific plant process d^gns w:th ^ 
^is provides the CST process with a wide nnge oi flexibility to handle changing 
flow rat^, pH balance, contained metals and acidty levels. 





Effluent 


230 




2.9 


7.1 


1,687 


<1 


17 


<1 


lU 


17 


4,040 


0 


1,870 


12 



Percent 
Removal 



Flow, US gpra 

Iron.mgA ^'^^'l 94.O 

Manganese, mg/1 17 85.0 

Aluminum, mg/1 
Acidity, mg C03/1 
TSS, mgA 

Further reducdon in the aluminum and other trace metals such >M.'°PP«' 
LT^^um is achievable by controUed pH and oxidaaon modificanons using the 
CST p^^s StTer treatme/t steps, including Ume-soda ash softemng (to m^ 
SnLs^^ments), removal of organics (by carbon adsorption), turbidity control 
c^atu^tion and filtration), and disinfecdon (by chlormauon) ^be ^d"^ ^ 
Siprov- water quaUty that will potenriafly comply with dnnkmg water standards. 



Patent Discussion 

The CST Patent (United States Patent Number 4.749.497) provides a new method to 
^t addic S metals-contaminated leachates from udlity plants, coal mmes and 
^^ds^es wLh treated water that meets EPA Standards for discharge to 

Setn^nmirm contained metals are precipitated and dewaiered to permit 
* cl^ tHS^ved disposal sites or for recycle of the contained metals. TTus t«u^e 
p^Sdevelops a continuous stream, mobOe tp^ent ^^^[^^^"^^ 
tteat flows from 10 to 1,000 GPM. or when grouped from 1.000 to 10.000 GPM. The 
^mbSon of reacdon geometiy and control systems establish the optmium point of 
^ ^i^^d^chenncal and oxidant addidon to achieve a one to one stoiaamecric 
^cdon^ ?n)^rdonal Integral . Differendal .(PID) control system continuously 
Sds L chemical^cdon pH. which allows execudon of precise mstanunecus 
^ntJol ovfpH flucmadons m a very narrow band. Radio and telephone telemetry 
motors r^uired fail safe points in the process which allows the system to be ope:,ted 
TmoteW^thout the need for condnuous on-site labor support. Addmonal down. 
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_ ...^ have been developed and ttsted which scpame and debater oxide 

stream ^'^I'^J^""^^^' ProceTpatents for this advanced technology are being 
rppf:i^?or'a;'th?pret!-d A =Sy of the patent document is provided . the 
Appendix section of this document. 

Competitive Processes 

^hirh focus on the addidon of Ume have been the conventional treatment of 
Processes which focu^n ^^^^ Addition of Ume or Ume-sodium 

"'t!''^ '"jS^T^pH^dT^^ slurry is mixed to promote neutralization 
"^^i^nor^n^r^y s^S> «atm^^ facilitiS are very capital intensive, utilizing 
and oxidation. G*"*^^^^^^ ^ ^^her labor intensive equipment, nus process 

"^"^^ l^senlJnTbS^ro; ^nds to permit the mixing and slow precipitation m 
requires la^e en^n^ba^ms^r po p= ^M-^i mixing and the 

occur. Cont^l ofp^ ^^ ^« ^ ^^^^ ^ the interference 

reacaviD. of the lime which is ^ jio^de. Lime processes 

of calcium carbonate fomi«i by *e ° ^^^^ 

provide on^y a high pH r^ge ^^^'^^ processes include the 
TrSS ^^1°: t'S:o"^tities of un-reacted lime which requires 
extensive material handling requirements. 

sodium hydroxid.. no, 1--^^ •TTj^:Tol''^ 

generally increases its market share. 

Compliance with EPA Discharge Standards 

poB^n^W mc-r=.s= civU and crindnal p=naiti« to, „on-compharc= w.d, *= Cean 
Water Ac: Standards. 
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The CST process fuUy meets the EPA standards for discharge of industrial water to the 
environmaiL Current Pennsylvania discharge standards for iron and manganese are 4 
^TZl ppm. respectively with a pH range of 6 to 8. m CST treated water 
Sntains less than 1 ppm of either iron or manganese and has a pH range of 7 to 7.5. 
Other states are developing discharge standards which are expected to be similar to 
Pennsylvania for indusnial water and follow EPA standards for drinlang water. 

Significant Provisions Clean Water Act 

Senate Bill 1081 and House Bills 2029. 1330. 251. 404, and 2400, if authorized, would 
result in more restrictive effluent Umitadons and will require more extensive poUuaon 
prevention efforts. Key aspects of these bills would: 

o Require appUcations of the "Best Available Control Technology (BACT 
or BAT) to all pollutants. 

o Require sources to utilize techniques for poUudon prevendon and waste 
reduction. 

o Prohibit or limit the release of pollutants to environmental media, 
including ground water, to the extent such is economically and 
technologically feasible. 

o Require states to adopt adminisnadve civil penalty provisions similar to 
thTEPA. under the Qean Water Act and increase civil and criminal 
penalties for noncompliance. Mandatory environmental audits would be 
required prior to permit renewals. 
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3n Wht ®m'tpb &mt^ Court of JfeUcial 



Claims^ 



No, 97-2 1 C 



(Filed: ScpU;mber 26, 2003) 




CI-IBMICAL SEPARATION 
TECHNOLOGY, INC., ei al., 



Pluintiffs, 



V. 



THE UNl'reD STATES 



DcCcndiini. 



OUDER 



On September 12, 2003, dercndanl filed an unopposed moiion for enlargement of lime for 
cxpcri discovery. Defendant's moiion is hereby GRANTED, and ihe schedule estiiblishcd by ihe 
court's July 3, 20U3 order shall he modified as rollows: 

1 . On or before Ntwemher 1 2, 2003, ihc panics shall disclose expert rcporis in 
compliance with RCFC 26(a)(2)(B) i)f uny e\peit who may be used ai trial to 
present evidence on any remaining liability issues under Rules 702, 703, or 705 of 
the Federal Rules of Evidence (J''RE), for which a parly ha.i the burden of proof ui 
trial, 

2. On or before Jaiiuaiy 2, 2004, the parties shall disclose expert reports in 
compliance with RCFC 26(a)(2)(H) of any expert who may be used at trial to 
present evidence on any remaining liability i.ssiics under Rules 702, 703, or 705 of 
the I'R H, to rebut any expert testimony offered by a party that has the burden of 
proof at (rial. 

3. On or before February 2, 2004, any expert witness depositions shall take place. 

4. On or before February 1 6, 20(VI . the parties shall submit a joint status report 
indicating how this case should proceed with, if appropriate, u proposed schedule 
for the filing of dispositive motions. 

ITIS SO ORDERED. v 




us 096522720JP1 



mil 

Creation date: 12-20-2004 

Indexing Officer: TMEKURIA - TADELE MEKURIA 

Team: OIPEBackFilelndexing 

Dossier: 09652272 




Legal Date: 03-18-2004 



No. 


Doccode 


Number of pages 


1 


PRIA 


4 



Total number of pages: 4 
Remarks: 

Order of re-scan issued on 



Page 1 



